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PREFACE 


For  the  third  year  the  Research  and  Theory  Division  of  the  Association 
for  Educational  Communications  and  Technology  (AECT)  is  publishing  these 
Proceedings.    Papers  published  in  this  volume  were  presented  at  the  national 
AECT  Convention  in  Philadelphia,  PA.    A  limited  quantity  of  this  volume  were 
printed  and  sold.    It  is  also  available  on  microfiche  through  the  Educa- 
tional Resources  Information  Clearinghouse  (ERIC)  system. 

REFEREEING  PROCESS:        All  Research  and  Theory  Division  papers  selected 

for  presentation  at  the  AECT  Convention  and  included 
in  this  Proceedings  were  subjected  to  a  rigorous  blind  reviewing  process. 
Proposals  were  submitted  to  Dr.  Carol  Carrier  of  the  University  of  Minnesota 
who  coordinated  the  review  process.    All  reternces  to  author  were  removed 
from  proposals  before  they  were  submitted  to  referees  for  review.  Approxi- 
mately fifty  percent  of  the  manuscripts  submitted  for  consideration  were 
selected  for  presentation  at  the  Convention  and  for  publication  in  these 
Proceedings.  The  papers  contained  in  this  document  represent  some  of  the 
most  current  thinking  in  educational  communications  and  technology. 
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The  Interaction  of  Learner  Aptitudes 

ABSTRACT 


Many  questions  about  the  role  of  individual  differences  in  learning 
remain  to  be  answered.    A  review  of  the  literature  indicates  ;hat  the 
effect  of  instructional  mode  may  depend  on  individual  learner  differences. 
In  the  area  of  mathematics  learning  the  question  has  been  posad:  Do 
spatial  and  general  reasoning  abilities  interact  with  instructional  treat- 
ment.   The  purpose  of  this  study  was  to  extend  a  series  of  earlier  aptitude 
treatment  interaction  studies.    The  aptitudes  used  in  the  present  study 
included  spatial  and  general  reasoning  ability.    The  two  treatments  dealt 
with  the  topic  of  quadratic  inequalities.    One  treatment  labeled  graphic 
was  strong  in  verbal-pictoral-numeric  content.    The  other  treatment  labeled 
analytic  was  strong  in  verbal -symbolic-numeric  content.  Interactions 
between  instructional  treatment  and  the  aptitudes  were  observed. 
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The  Interaction  of  Learner  Aptitudes  with  Instructional 


Treatment  in  Quadratic  Inequalities 


Educators  have  long  dealt  with  the  problem  of  explaining  individual  differ- 
ences in  learning.    As  Glaser  (1972)  pointed  out,  the  need  for  individualization 
of  instruction  has  been  recognized  since  the  beginning  of  the  twentieth  century. 
Identification  of  aptitudes  that  interact  with  variations  in  instruction  has 
been  suggested  by  Oonbach  (1957).    A  review  of  the  literature  on  aptitude  by 
treatment  interactions  (ATI)  indicates  that  the  effects  of  instructional  treat- 
ment may  depend  or  individual  learner  differences,  although  significant  inter- 
actions have  frequently  been  difficulty  replicate.    Many  studies  failed  to 
report  predicted  interactions  (Behr  &  Eastman,  1975;  3racht,  1970;  Oonbach, 
1975;  Cronbach  &  Snow,  1977;  Eastman  &  Sehr,  1977).    Consideration  of  individual 
differences  in  the  learning  process  has  led  to  a  number  of  studies  investigating 
possible  relationships  among  student  aptitudes  and  different  modes  of  presenting 
instruction  (Sehr  &  Eastman,  1975;  Carrier  &  Clark,  1978;  Carry,  1968;  Eastman 
&  Carry,  1975;  McLeod  &  Adams,  1930;  McLeod  &  Briggs,  1980;  Webb  &  Carry,  1975). 
Ihe  principal  purpose  of  the  current  study  was  to  investigate  the  interaction 
of  selected  aptitudes  with  presentation  mode  in  mathematics  instruction.  This 
study  evolved  from  a  series  of  investigations  in  mathematics  education  and  the 
wor<  of  the  mathematician  Poincare  (1907). 

In  the  first  of  che  series,  Carry  (1958)  investigated  the  possible  inter- 
action of  spatial  and  general  reasoning  abilities  with  instructional  treatment 
(analytic,  graphic)  in  quadratic  inequalities.    The  investigator  hypothesized 
that  spatial  ability  would  predict  success  from  the  graphic  treatmpnt  and  that 
general  reasoning  ability  would  oredict  success  *vom  the  analytic  treatment. 
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The  analytic  materials  were  strong  in  verbal -symbol .c-numeric  contnt,  while 
the  graphic  treatment  materials  contained  a  verbal -pictorial -numeric  content. 
Carry  (1963)  reported  an  interaction  of  the  two  aptitudes  (general  reasoning, 
spatial  visualization)  with  instructional  treatment  (analytic,  graphic).  How- 
ever, the  reliability  of  the  criterion  instrument  was  low,  and  the  direction 
of  thL  interaction  was  »n  reverse  of  that  predicted. 

A  follow-up  study  by  Webb  and  Carry  (1975)  used  Carry's  (1968)  suggested 
improvements.    Again,  Webb  and  Carry's  (1975)  study  used  two  different  in- 
structional treatments  deling  with  the  topic  of  solving  quadratic  inequalities. 
Using  Melton's  (1967)  model,  Webb  and  Carry  (1975)  predicted  that  spatial 
ability  would  predict  transfer  from  tre analytic  treatment,  and  that  general 
reasoning  would  predict  transfer  from  the  graphic  treatment.    Webb  and 
Carry's  (1975)  prediction  of  an  Interaction  between  aptitudes  and  instructional 
treatment  was  not  supported. 

In  the  third  of  the  series,  Eastman  and  Carry  (1975)  restructured  the  two 
treatments  used  by  Webb  and  Carry  (1975).    The  analytic  treatment  was  revised 
to  make  it  mor*.  deductive,  while  the  graphic  treatment  was  revised  to  make  it 
more  inductively  structured.    The  criterion  measure  in  the  Eastman  and 
Carry  (1975)  study  was  a  relatively  difficult  tra.  _rer  learning  test.  Eastman 
and  Carry  (1975)  examined  the  aptitude  constructs  used  by  Webb  and  Carry  (1975) 
in  the  context  of  Guilford's  (1967)  Structure  of  Intellect  model.    Using  the 
model,  Easunan  and  Carry  (1975)  selected  the  Abstract  Reasoning  Test  of  the 
Differential  Aptitude  Test*  (Bennett,  Seashore,  and  Wesman,  1947)  battery  as  a 
measure  of  spatial  ability.    Selection  of  the  Abstract  Reasoning  Test  as  a 
meausre  of  spatial  ability  is  questionable.    Cronbach  and  Snow  (1977)  indicated 
that  this  test  is  usually  assumed  to  be  a  measure  of  reasoning  ability.  In- 
clusion of  additional  measures  more  generally  accepted  as  spatial  ability 
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measures  would  have  been  appropriate.    The  Necessary  Arithmetic  Operations 
Test  from  the  Kit  of  Reference  Tests  for  Cognitive  Factors  (French,  Ekstrom, 
4     Price,  1963)  was  retained  as  a  measure  of  general  reasoning  ability  in  the 
Eastman  and  Carry  (1975)  investigation.    Eastman  and  Carry's  (1975)  hypotheses 
were  similar  to  Carry's  (1968).    An  interaction  was  reported  supporting  the 
hypothesis  that  spatiai  ability  will  predict  success  in  the  graphic  treatment 
and  general  reasoning  will  predict  success  in  the  analytic  treatment. 

Examination  of  the  hypotheses  in  the  Carry  (1968),  Webb  and  Cdirry  (1975), 
and  Eastman  and  Carry  (1975)  studies  points  out  the  need  for  a  model-based 
approach  when  generating  ATI  hopotheses.    Salomon  (1972)  has  suggested  three 
models  —  remedial ,  compensatory,  preferential --for  use  in  ATI  hypothesis  genera- 
tion.   Carry  (1968)  hypothesized  that  spatial  ability  would  predict  success 
in  the  graphic  treatment,  while  general  reasoning  would  predict  success  in  the 
analytic  treatment  (preferential  model).    Webb  and  Carry  (1975)  assure  that 
spatial  visualization  would  predict  success  in  the  analytic  treatment  and 
general  reasoning  wou\d  predict  success  on  the  transfer  test  in  the  graphic 
treatment  (compensatory  model).    Eastman  and  Carry's  (1975)  predictions  were 
similar  to  Carry's  (preferential  model). 

comparison  of  the  aptitudes  and  treatments  used  in  the  series  of  studies 
with  the  concepts  discussed  by  the  mathematician  Poincare  (1907)  yields  further 
support  for  the  choice  of  the  aptitude  constructs  of  general  reasoning  and 
spatial  ability  and  the  investigation  of  their  relationship  to  analytic  and 
graphic  instructional  treatments.    Poincare  (1907)  suggested  that  there  are  two 
types  of  mathematical  minds--the  intuitive  and  the  logical --that  make  equal 
contributions  to  the  advancement  of  science.    Mathematicians  taking  the  logical 
approach  appear  to  advance  using  a  step  by  step  process,  while  those  using  the 
intuitive  approach  appear  to  make  quick  almost  inspirational  conquests. 
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Poincare  (1907)  suggested  that  a  genuine  difference  exists  between  intuitive 
and  logical  approacnes  and  that  these  differences  are  not  imposed  by  the 
particular  area  of  mathematical  investigation,    A  number  of  examples  of  math- 
ematicians were  provided.    One  such  example  is  the  contrast  between  Weierstrass 
and  Riemann.    It  has  also  been  suggested  that  the  same  distinction  can  be 
made  among  rnathematics  students.    Some  students  are  not  capable  of  ''seeing 
in  space, "  while  others  are  not  as  capable  of  performing  long  calculations 
(Poincare',  1907,  p. 17). 

In  the  Carry  (1968),  Webb  and  Carry  (1975),  and  Eastman  and  Carry  (1975) 
series,  the  aptitude  constructs  selected  represent  generally  accepted  tradi- 
tional constructs.    Research  which  also  includes  process  concepts  as  individual 
differences  would  be  useful  in  an  adaptive  mode  to  education  (Glaser,  1972). 
Glaser  suggested  that  the  cognitive  style  concept  may  be  useful  in  ATI  research. 
One  of  the  most  highly  investigated  cognitive  style  dimensions  is  field  depp"- 
dence-independence  (Witkin  &  Goodenough,  1976).    In  the  area  of  mathematics 
education,  recent  studies  have  reoprted  ATI's  where  cognitive  style  measures  were  in- 
cluded (Adams  &  McLeod,  1979;  McLeod  &  Briggs,  1980;  NcLeoJ  &  Adams,  1980). 
Cognitive  style  research,  particularly  the  field  dependent  dimension,  has 
been  criticized  by  a  number  of  investigators  (Cronbach  &  Snow,  1977;  Fine 
&  Oanforth,  1975,  Reinking,  1977;  Satterly,  1975;  Vernon,  1972;  Wachtel,  1972). 
The  crux  of  the  criticism  is  that  field  dependence  may  be  confounded  with 
general  intelligence  and  spatial  ability  (Vernon,  1972). 

The  present  study  investigated  interactions  between  student  aptitudes  and 
instructional  treatment  in  quadratic  inequalities  using  the  aptitude  and  treat- 
ment variables  from  the  Eastman  and  Carry  (1975)  study.    In  addition:    (a)  cog- 
nitive style  and  an  additional  measure  of  spatial  ability  were  included, 
(hf)  instructional  treatments,  particularly  the  graphic  treatment's  illustrations 
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were  revised,  *nd  (d)  subjects  were  college  students.    The  primary  hypoth- 
esis focused  on  interactions.    An  interaction  between  student  aptitudes  and 
instructional  treatment  was  predicted:    students  having  high  general  reason- 
ing ability  were  expected  to  perform  better  under  the  analytic  treatment  than 
students  having  spatial  ability,  and  the  graphic  treatment  was  expected  to 
be  best  for  students  having  high  spatial  ability  (preferential  model).  Hy- 
potheses including  the  cognitive  style  dimension  were  not  generated  since 
inclusion  of  the  dimension  was  considered  exploratory. 

Method 

Subjects 

The  120  students  in  this  study  were  junior  and  senior  level  undergraduate 
stude  cs  enrolled  in  ceacher  education  courses  at  a  southeastern  university. 
The  university  was  in  a  community  of  17,000  people.    Students  who  were  familiar 
with  the  topic  of  quadratic  inequalities  were  removed  from  the  sample  at  the 
data  analysis  stage  although  they  were  allowed  to  participate  in  the  earlier 
stages  cf  the  study  for  administrative  reasons.    Each  st'ident  was  randomly 
assigned  to  one  of  two  programmed  instructional  treatments. 
Instrumentation 

The  aptitude  measures  included  a  spatial  ability  test,  one  measure  of 
cognitive  style,  and  two  reasoning  tests.    The  test  instruments  were  selected 
using:  (a)  the  Gf  and       aptitude  complexes  discussed  by  Snow  (1980)  where 
Gf  refers  to  "fluid  ability"  or  analytic  reasoning,  and  Gv  refers  to  spatial 
visualization  (after  Cattell,  1971),  and  (b)  results  from  previous  studies.  The 
measures  of  spatial  and  general  reasoning  abilities  were  the  Card  Rotations  Test 
and  the  Necessary  Arithmetic  Operations  Test,  respectively,  selected  from  the 
Kit  of  Reference  Tests  for  Cognitive  Factors  (French,  Ekstrorn,  &  Price,  1963). 
The  Group  Embedded  Figures  Test  (Oltman,  Raskin,  &  Witkin,  1971)  was  selected  as 
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tre  cognitive  style  measure.    In  order  to  replicate  the  Eastman  and  Carry  (1975) 
study,  the  Abstract  Reasoning  Test,  Form  T,  from  the  Differential  Aptitude 
Tests  (Bennett  et  al.f  1947)  battery  was  also  selected.1 

The  criterion  measure  consisted  of  a  £4- item  multiple  choice  transfer 
learning  test  identical  to  that  used  by  Eastman  and  Carry  (1975).    Students  were 
asked  to  solve  problems  similar  to  those  presented  in  the  instructional  treat- 
ment booklets.    A  limited  number  of  the  test  items  required  generalization  of 
the  problem  solving  method  presented  in  the  instructional  booklet.    One  point 
was  given  for  each  question.    Partial  credit  was  not  allowed. 
Procedure 

The  study  was  conducted  midway  through  the  fall  semester.    On  the  first 
day  the  experimentor  explained  the  study  to  the  students.    The  participants  in 
the  study  were  informed  that  they  would  be  taught  a  topic  in  mathematics  using 
written  instructional  materials.    Students  were  informed  that  they  were  not  re- 
quired to  participate  and  that  their  course  grade  would  not  be  affected  if 
they  chose  not  to  participate.    Four  aptitude  measures  were  then  administered 
to  the  students.    On  day  two,  each  student  was  randomly  assigned  one  of  the 
two  instructional  treatments  (analytic,  graphic)  in  a  small  group  setting.  The 
analytic  treatment,  based  on  the  properties  of  signed  numbers,  was  more  de- 
ductively structured.    The  graphic  treatment  was  inductively  structured,  and  the 
method  of  solution  of  the  quadratic  inequalities  required  that  the  student 
learn  to  draw  and  interpret  the  "right"  picture.    The  students  had  35  minutes 
to  read  and  study  the  assigned  treatment  booklets.    Treatment  booklets  were 
collected  at  the  end  of  the  35  minute  period.    Tne  following  day  the  treat- 
ment booklets  were  again  distributed  to  the  student,  each  student  receiving 
the  some  booklet  as  on  day  two.    They  were  asked  to  finish  reading  the  booklet 
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or  to  reread  and  review  if  they  had  already  completed  reading  the  booklet. 
Fifty  minutes  were  allowed  on  day  three.    On  the  fourth  day,  the  2^-item 
transfer  learning  test  was  administered  to  all  students  included  in  the  study. 
The  students  were  not  informed  in  advance  that  a  transfer  learning  test  would 
be  administered.    Data  on  20  students  were  eliminated  because  the  student  had 
either  (a)  previous  knowledge  of  quadratic  inequalities,  (b)  data  missing  on 
the  dependent  variable,  or  (c)  missed  one  or  more  of  the  instructional  periods. 
Data  from  100  students  were  analyzed. 

Results 

Descriptive  Statistics  on  Aptitudes  and  Outcome 

Table  i  reports  the  means,  standard  deviations,  and  number  of  subjects  per 
treatment  group  for  all  aptitudes  and  for  the  outcome  measure.    Table  2 
shows  the  intercorrel ation^  of  aptitudes  and  outcomes  by  treatment  and  the 
reliabilities.    The  pearson  product-moment  correlation  between  parts  one 
ant1  two  were  used  as  rough  estimates  of  internal  consistency  for  the  Card  Ro- 
tations Test  and  the  Group  Embedded  Figures  Test.    It  was  interesting  to  note 
that  the  mean  of  the  transfer  test  score  was  slightly  higher  in  the  analytic 
group.    A  similar  but  non-significant  difference  was  also  reported  by  Eastman 
and  Carry  (1975). 


Insert  Table  1  about  here 


Intercorre  \  ations  of  Aptitudes  and  Outcome 

A  substantial  difference  in  the  correlation  coefficients  between  the 
Necessary  Arithmetic  Operations  Test  and  the  transfer  test  across  the  graphic 
and  analytic  treatment  groups  (r  =  .59  in  the  analytic  group,  and  r  =  .23  in 
tne  graphic  group)  was  observed.    (See  Table  2.)    This  result  suggested  the 
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possibility  that  an  ATI  may  exist  since  the  relationship  between  the  general 
reasoning  measure  and  the  outcome  measure  was  not  the  same  across  treatments. 
A  similar  but  less  pronounced  difference  appeared  between  the  Abstract  Rea- 
soning Test  and  transfer  test  (r  =  .39  for  the  analytic  group,  and  r  =  .47 
for  the  graphic  group).    The  difference  across  treatments  in  the  correlation 
between  the  Card  Rotations  Test  and  the  transfer  test  score  as  well  as  in  the 
Group  Embedded  Figures  Test  and  the  transfer  test  score  appeared  modest.  Most 
aptitudes  are  intercorrel ated  with  one  another--a  fact  to  be  considered  when 
entering  terms  into  regression. 


Insert  Table  2  about  here 


The  relatively  low  correlation  between  the  Card  Rotations  Test  and  the 
transfer  test  should  be  noted.    Any  of  the  results  including  the  Card  Rotations 
Test  should  be  interpreted  with  caution.    An  unexpected  pattern  was  found 
for  the  Necessary  Arithmetic  Operations  Test  and  the  Group  Embedded  Figures 
Test  across  treatments.    The  correlation  between  the  Necessary  Arithmetic 
Operations  Test  and  the  Group  Embedded  Figures  Test  was  .45  in  the  analytic 
treatment  group  and  .29  in  the  graphic  treatment  group. 
Aptitude  X  Treatment  Interactions 

The  outcome  measure  (transfer  test)  was  regressed  on  all  aptitudes  in  the 
full  node!  using  a  stepwise  procedure  suggested  by  Cronbach  and  Snow  (1977). 
Treatment  groups  were  coded  using  a  dummy  coding  procedure  (Kerlmger  & 
Pedhazur,  1973).    A  predetermined  order  was  used  to  entor  all  aptitude  terms 
into  regression.    Aptitude  terms  were  entered,  then  the  treatment  term,  first- 
order  ATI,  and  finally  second-order  ATI  were  entered.    Deviation    scores  for 
the  aptitude  measures  were  use'd  as  recommended  by  Cronbach  and  Sncw  (  1977). 
Stepwise  regression  analysis  was  performed  using  the  multiple  regression 
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subprogram  from  the  Statistical  Package  for  the  Social  Sciences  (Mie  et  al., 
1975).    Taole  3  presents  the  results  of  the  stepwise  regression  analysis  of 
the  criterion  test  on  the  aptitude  meausres.    The  significance  of  main 
effects  and  ATI  was  tested  using  a  procedure  discussed  by  Karlinger  and 
Pedhazur  (1973). 


Insert  Table  3  about  here 


As  shown  in  Table  3,  the  full  ^egrtssion  eauation  accounted  for  57.5% 
of  the  variance  in  transfer  learning.    Two  main  effects  AR  and  flAOT  were 
significant  and  accounted  for  17.0%  and  3.9%  of  the  variance  in  transfer  learn- 
ing, respectively.    The  other  aptitude  and  treatment  terms  did  not  con'r^bute 
significantly  to  the  prediction  equation,    Significant  ATI's  were  observed, 
One  first  order  ATI  was  detected--NAOTxTrt  accounting  for  3.5%  of  the  variance 
in  the  full  model.    This  was  consistent  with  the  correlational  pattern  found 
between  NAQT  and  the  transfer  test  (see  Table  3).    The  ARxNAQTxTrt  term 
accounted  for  3,3%  of  the  variance  and  was  statistically  significant,  rep- 
licating  tne  results  of  Eastman  and  Cdrry  (1975).    An  additional  interaction, 
ARxCRxTrt,  also  was  observed,  accounting  for  3.3%  of  the  variance.    It  must 
be  noted  that  this  interaction  should  be  interpreted  with  caution  since  the 
correlation  between  the  Card  Rotations  Test  and  the  transfer  test  was  low.  All 
terms  including  tne  Group  Embt^ded  Figures  Test  accounted  for  a  total  of  2.5% 
of  the  variance  in  the  full  model.    Table  4  reports  the  regression  equations  fo> 
the  analytic  and  graphic  treatment  groups. 


Insert  "able  4  about  here 

"If  one  assumed  as  Eastman  and  C^rry  (  1975  )  that  AR  is  a  measure  of  scat i a  1 
abi 1 ity. 
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Discussion 

The  results  of  the  present  study  replicate  and  extend  the  findings  of 
Eastman  and  Carry  (1975)  and  other  studies  which  have  indicated  that  learner 
aptitudes  interact  with  instructional  treatment  in  mathematics.    The  two 
second  order  interactions—Abstract  Reasoning  x  Necessary  Arithmetic  Oper- 
ations x  Treatment  (ARxNAOTxTrt)  and  Abstract  Reasoning  x  Card  Rotations  x 
Treatment  (ARxCRxTrt)-- observed  in  this  study  warrant  further  discussion. 
As  indicated,  Cronbach  and  Snow  (1977)  questioned  Eastman  and  Carry's  cnoice 

of  the  Abstract  Reasoning  Test  as  a  measure  of  spatial  ability  (G  ).    In  the 

v 

current  study  the  Card  Rotations  Test  was  added  as  an  additional  spatial 
ability  measure.    ~he  ARxNAOTxTrt  interaction  included  the  Abstract  Reason- 
ing Test  as  the  spatial  measure  and  the  Necessary  Arithmetic  Operations  Test 
as  the  general  reasoning  measure.    On  the  other  hand,  the  ARxCRxTrt  interaction 
included  che  Abstract  Reasoning  Test—considered  by  Eastman^d  Carry  as  a 
spatial  measure  —  and  the  Card  Rotations  Test.    It  could  be  inferred  that  the 
ARxNAOTxTrt  term  was  an  interaction  between  spatial  and  general  reasoning 
abilities  with  instructional  treatment  and  that  the  ARxCRxTrt  was  an  inter- 
action between  two  spatial  abilities  (Abstract  Reasoning  Test,  Card  Rotations 
Test)  and  instructional  treatment.    However,  these  inferences  are  not  supported 
in  n'ght  of  the  assumptions  usually  made  about  the  ALstract  Reasoning  Test. 
Cronbacn  and  Snow  (1977)  suggested  chat  the  test  is  usually  regarded  as  a 
reasoning  test,  and  that  Eastman  and  Carry's  use  of  the  Abstract  Reasoning 
Test  as  a  spatial  test  was  net  justified. 

If  it  is  assumed  that  the  Abstract  Reasoning  Test  is  a  nonverbal  reason- 
ing test,  different  conclusions  follow     regarding  the  two  second  order  inter- 
actions observed  in  this  study  (ARxNAOTxTrt,  ARxCRxTrt).    Making  this  assurtoticn, 
a  more  tenable  interpretation  of  the  results  is  that  the  ARxNAOTxTrt  interaction 
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was  an  interaction  between  two  reasoning  measures  of  the  Gf  aptitude  clus- 
ter.   In  this  case  the  ARxCRxTrt  interaction  would  be  the  only  significant 
ATI  tern  containing  a  spatial  measure--witn  the  Card  Rotations  Test  being 
the  spatial  measure  and  the  Abstract  Reasoning  test  a  non-verbal  reasoning 
rest. 

The  previous  discussion  suggests  that  the  two  significant  second-order 
interactions  draw  on  different  aptitude  constructs.    In  the  case  of  ARxNAOTxTrt, 
the  interaction  may  be  between  two  general  reasoning  constructs  subsumed 
under  G^,  with  the  ARxCRxTrt  interaction  being  between  one  general  reasoning 
'Gf;  and  one  spatial  (l  )  factor. 

Jse  of  the  Group  Embedded  Figures  Test  to  measure  the  cognitive  style 
dimension  did  not  contribute  significantly  to  the  model  used  in  this  study. 
Only  2.o%  of  the  variance  was  accounted  for  by  all  terms  that  included  the 
style  neasure.    ^n  examination  of  the  intercorrelations  of  the  Group  Embedded 
Figure*  Test  with  other  ability  measures  used  in  the  study  supports  the  claims 
made  by  critics  of  the  style  dimension—field  dependence-independence  nuy  be 
confounded  with  other  ability  measures. 

More  research  is  needed  to  explain  ATI's  in  mathematics  learning.  The 
relationsnip  between  the  spatial  skills  assessed  by  the  aptitude  measures  and 
those  required  by  the  treatment  need  to  be  further  investigated  (CronDach  & 
Snow,  1977).    Thf.  low  correlation  between  tne  Cara  Rotations  Test  and  che 
criterion  measure  may  be  due  to  the  fact  that  the  task  requires  different 
spatial  skills  than  does  the  spatial  treatment.    Task  analysis  methods  could 
oe  used  to  help  identify  skiTs  required  for  the  spatially-oriented  treatment 
on  quadratic  inequalities.    This  information  would  be  useful  when  selecting  in- 
dividual difference  measures  wnich  require  skill  similar  to  that  usee  in  the 
spatial  treatment. 
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Additional  correlational  analysis  ex:mining  the  relationship  between 
various  marker  tests  in  the  Gy  cluster  and  task  success  in  the  graphic  and 
analytic  treatments  would  be  desirable.    It  would  then  be  easier  to  select 
spatial  measures  which  predict  success  differentially  across  treatments.  Use 
of  the  spatial  and  general  reasoning  treatment  dimensions  when  investigating 
ATI's  in  mathematics  learning  is  worth  further  investigation. 
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Table  1 

Descriptive  Statistics  for  Aptitudes  and  Transfer 
Test  by  Instructional  Treatment 


Instrument 

Treatment 

Mean 

Standard 
Deviation 

Range 

Abstract  Reasoning 

Analytic 
Graphic 

39.17 
39.49 

8.?0 
5.57 

20-50 
25-48 

47 
53 

Necessary  Arithmetic 
Operations  Test 

Analytic 
Gr  :hic 

15.66 
14.74 

4.70 
4.87 

5-23 
4-25 

47 
53 

Card  Rotations 

Analytic 
Graphic 

120.21 
114.96 

47.28 
31.91 

35-222 
55-194 

47 
53 

Group  Embedded 
Figures  Test 

Analytic 
Graphic 

8.92 
9.79 

5.37 
4.66 

0-18 
0-17 

47 
53 

Transfer  Test 

Analytic 
Graphic 

10.43 
9.02 

5.01 
4.27 

1-  21 

2-  19 

47 
53 
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Table  2 

Intercorrelations  of  Aptitudes  and  Outcome  by  Treatment  (Reliabilities 

on  the  Diagonal ) 


Variable 

Treatment 

1  2 

3 

4 

5 

1.    Abstract  Reasoning 

Analytic 

.87 

fin 

.  uu 

.39 

(AR) 

Graph  i  c 

.  24 

.  jj 

2.    Necessary  Arith- 

Analytic 

.301 

.38 

.45 

.59 

metic  Operations 

1  CS  I    \  INrtU  1  ) 

Graph  ic 

.13 

.29 

.28 

3.    Card  Rotations 

Analytic 

.752 

.51 

.16 

Test  (CR) 

Graphic 

.21 

.21 

4.    Group  Embedded 

Analytic 

2 

.8(T 

.40 

Figures  Test  (GEFT) 

Graphic 

.39 

5.    Transfer  Test 

.783 

1.  Kuder-Richardson 

2.  Pearson  product -moment  correlation  between  parts  1  and  2 

3.  Cronbach's  Alpha 
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The  Interaction  of  Learner  Aptitudes 


Table  3 

Summary  of  Variance  in  Performance  Accounted  for  by  Main  Effects  and  ATI 


Variable  in  Regression 


df 


Full  Model 

Aptitudes 
Abstract  Reasoning  (AR) 
Necessary  Arithmetic 

Operations  Test  (NAOT) 
Group  Embedded  Figures 

Test  (GEFT) 
Card  Rota'  .ons  (CR) 

Treatments 

Aptitude  Treatment 

Interactions 

ARxTrt 

CRxTrt 

GEFTxTrt 

NAOTxTrt 

ARxNAOTxTrt 

GEFTxNAOTxTrt 

CRxGEFTxTrt 

ARxGEFTxTrt 

ARxCRxTrt 

CRxNAOTxTrt 
Constant  =  9.92 
Residual 


15 

1 

1 

1 
1 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

84 


%  of  variance 
accounted  for 


42.5 

17.0 

8.9 

1.6 
0.3 

2.2 


0.9 
0.6 
0.2 
3.5 
3.3 
0.6 
0.1 
0.0 
3.3 
0.0 

57.5 


24.83  +* 
13.00  ** 

2.34 
.44 

3.21 


1.31 
0.88 
0.29 
5.11 
4.82 
0.88 
0.15 
0.00 
4.82 
0.00 


*  p  <  .05 
**  p  < .01 


20 


29 


1 

DOMAIN  OF  TELEVISION 


PROGRAM  FORMAT 


UNIT  OF  COMMUNICATION 


UNIT  OF  CONSTRUCTION 


SEQUENCE 


SHOT 


FRAME 
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Table  4 

Regression  Filiations  for  Transfer  Learning  Showing  Partial 
Regression  coefficients  for  Each  Treatment 


Treatment  (Trt)    Constant    b  for    b  for    h  for    b  for    b  for  b  for  -b  for  b  for  h  f<  r  b  rot 

AK        (R        flEFT     NA0T     ARxNMHxTrt    OCF TxflAO TxTr t    CRxGEFTxTrt    ARxGEFTxTr t    ARvlRxTr  f    CRxNAlUxIt  I 


Analytic  -LG7         .06       -0?       0G      1.05  -.01  -.0?  .00  .01  00  00 

3r-,hic  ?V  "6        -WJ     .?*     -.35  .01  .0?  .00  -  01  00  00 


Note    AR  =  attract  Reasoning  Tost,  fK  -  Card  Rotation.  Test,  GfFT  -  Group  Embedded  figures  Test,  NAOT  =  Necessary  Arithmetic  Operati 

Test 


3 

rr 
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Toward  a  Grammar  of  Educational  Television: 


Part   II,  Methodology 


Arguments  for  and  a  delineation  of  a  theoretical  model  for  the  analysis 
of  educational  television  codes  have  been  made  in  an  earlier  paper  (Becker, 


grammatical  analysis  of  educational  television.     Such  an  analysis  would  des- 
cribe syntax  or  the  linear  aspects  of  construction,  s  ich  as  frame  and  shot  in 
the  formation  of  an  educational  television  sequence.     Sinc^  svntax  exists 
only  within  and  because  of  a  comnun ica t ion ,  analysis  would  be  conducted  with- 
in units  of  communication.     Sucn  units  of  communication  have  been  coded  in 
other  media  and  often  bring  cheir  codes  or  infrastructure  to  the  medium  of 
television.     The  appearance  of  new  syntax  or  new  use  of  the  units  of  construc- 
tion would  indicate  a  grammar  unique  to  television. 

This  paper  will  attempt  only  to  summarise  the  rationale  fo;  the  formu- 
lation of  such  an  analysis.     It  is  not  the  purpoce  here  to  mount  arguments 
in  support  of  that  analysis,  but  to  offer  a  background  to  the  current  dis- 
cussion.    It  is  the  purpose  of  this  paper  to  present  an  analytical  model  for 
the  grammatical  description  of  educational  television. 
Background 

Historically,  educational  technology  research  on  television  moved  from 
a  gross  comparison  of  television  with  live  lecture  vSykes,   1964;  Williams, 
Paul  and  Ogilive,   1957;  Pflieger  and  Kelly,   1961  and  Schramm,  1962)  through 
an  increasingly  sophisticated  series  of  studies  (i.e.,  Chu  and  Schramm,  1967, 
Koran,  Snow  and  MacDonaH     1971,   Salomon.    1979)   to  a  consideration  of  the 
unique  characteristics  of  television.     Some  researchers,  such  as  Salomon  (1979) 
have  attempted  to  identify  these  characteristics  as  codes.     Although  current 
questions  about  the  unique  characteristics  of  television  abound,  there  is 
little  knowledge  about  TV  codes  and  symbols. 

Codes  and  symbols  have  been  described,  however,   in  other  media  such  as 


1979).  Briefly, 


the  author  borrowing  concepts  from  sei.Jotics,  suggests  a 
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cinema,  and  literature,   bv  the  s\stem  of  semiotics.     Christian  Net/  (1974), 
for  example,   has  initiated  a  detailed  ac^ ount  of  the  codes  and  symbols  of 
narrat  ive  cinema. 
Purpose 

What  I  believe  is  necessary,  here,   is  the  establishment  of  an  analytical 
model   for  the  description  of  television  grammar.     Successful  attempts  to 
"read'    film  in  this  manner  have  been  made  by  Christian  Metz  (1974  a,   1974  b) 
and  other  semiotic  analysts  (Wollen,  1969,  Monaco,  1977  and  Bettetini,  1973), 
and  although  Metz  has  developed  a  sophisticated  analytical  model  for  ''reading1' 
film,   it   is  one  based  on  individual  interpretation.     The  challenge  in  borrow- 
ing some  of  Metz's  rich  concepts  of  interpretation  would  be  to  introduce  the 
elements  of  verification  and  generalization  demanded  by  research  in  the  social 
sciences.     Metz,  however,  begins  his  analysis  with  a  helpful  code  set  theory. 
For  purposes  of  this  paper,   I  will  refer  to  code  as  the  tacit  rules  or  regu- 
lations whicl    develop  in  the  practice  of  constructing  the  units  of  frame,  shot 
and  sequence  within  television  or  film.     Metzfs  contention,  then,   is  that  one 
must  distinguish  the  source  of  codes  involved  in  the  construction  of  a  se- 
quence, consequently  he  has  developed  a  code  set  theory.     His  theory  attempts 
to  trace  those  codes  which  are  derivative,   not  unique  to  cinema,  and  to  des- 
cribe those  unique  to  the  medium.     He  does  this  to  provide  a  fuller  under- 
standing of  the  contribution  of  one  medium  to  another  and  to  highlight  the 
new  use  of  an  oid  code.     Metz  would  agree  with  most"1   film  theorists  that 
"montage'*  is  the  only  unique  cinema  code   .     Identification  of  codes  unique  to 
cinema  initiated  a  grammatical  description  of  film. 

it   is  necessary  to  trace  the  origin  of  a  code  in  order  to  understand  its 
use  in  the  new  medium.     Metz  offers  a  code  set  theory  which  includes  the 


Kjorup  (1977),  however,  states  that  there  are  no  codes  unique  to  film. 
He  believes  that  "montage1*  can  be  found  in  novels. 
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listing  of  the  domains  of  general  culture,   cinema  and  theater  among  others. 
Within  these  domains  he  lists  shared  and  nun  shared  codes.     Codes  of  lighting 
and  narration,   for  example,  would  he  shared  b\  general  culture,  cinema  and 
theater,     "on tape  would  be  non  shared,  specific  to  cinema. 

Ibis  analysis  attempts  to  trace  the  origin  of  the  code,   that  is,   the  tacit 
rule  which  developed  for  the  presentation  of  a  given  communication,  by  naming 
the  "domain"  from  which  it  came.     '-Domain"  for  Metz  has  vast  implications  and 
can  mean  another  genre  as  well  as  something  he  calls  general  culture.  Although 
his  concept   is  vast  and  he  has  not  been  totally  successful   in  articulating 
the  origins  of  many  cinematic  codes,  his  theory  again  is  rich  and  well  suited 
to  a  semiotic  analysis  of  television. 

If  one  was  to  consider  the  proximate  sources  of  one  form  of  television 
at  a  time,   such  as  dramatic  narrative,   and  to  define  these  origins  with  some 
specificity,     i.e.,  the  domain  of  general  culture  would  include  subdivisions 
addressing  those  social  and  economic  forces  as  well  as  aesthetic  forces  which 
shape  the  construction  of  a  unit  of  communication  for  television,   then  the 
code  set  theory  would  offer  a  superstructure  for  television  analysis.     Such  a 
structure,  when  applied  to  television,   would  supply  a  frame  within  which  to 
chart   the  pattern  of  old  codes  or  the  appearance  of  new  ones.     This  charting 
need  not  be  accomplished  by  individual   "reading"  of  the  television  message, 
but  can  be  recorded  and  analyzed  by  micro  computer. 

The  television  analysts  who  knew  the  origin  of  the  codes  would  be  able 
to  make  informal  comparisons  between  the  use  of  the  code  in  the  old  and  new 
medium.  An  understanding  of  the  structure  of  television  might  yrou  in  that 
fashi  on . 

Cod_es  and  i  ormats 

What  the  identification  of  a  superstructure  or  overarching  model  will 
ailow  this  analysis  to  describe  is  the  syntax  within  a  television  format. 
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Film  syntax  has  undergone  partial   analysis  in  such  a  manner,  although  not  in 
a  rigorous  fashion.     Monaco.,  for  example,   has  described  the  syntax  of  dialogue 
as  it  existed  in  Hollywood   films  of  the  50 1  s   (such  syntax  is  currently  being 
copied  by  most  dramatic   television  sequences  today.)     Serious   film  analysts 
when  employing  the  method  of  individual    interpretation,  work  within  one  format 
at  a   time.     Indeed,   they  work  to  describe  one  communication  at  a  time,  within 
that   format.     This  work  suggests  that  elements  within  a  given  communication 
from  one  format  arrange  themselves  in  a  pattern.     Such  a  pattern  may  be  labeled 
the  svntax  of  the  Riven  commun icac ion .     Analysis,   then,   takes  place  initially 
at  the  micro  rather   than  macro   level.     If  one  postulates,   then,   that  unique 

patterns  exist  withir  television,   it  would  seem  appropriate  to  study  these 

2 

patterns  similarly  within  the  genres*"  or  formats  of  television.     These  formats 
are  variously  described   in  the   television  literature.     A  survey  of  this  liter- 
ature  and  an  appraisal  of  'IV  programming     recommended  the  following  categories 
for  consideration  as  format:     dramatic  narrative,   situation  comedy,  documen- 
tary,  news,  advertisements,   variety  shows,   talk  shows,  soap  operas,  game  shows, 
musical  presentations,  sports  presentations  and  dance.     In  no  way  is  this 
classification  proposed  as  ail    inclusive,   nor  are  the  categories  always  dis- 
crete.    It  is  a  classification  which  allows  this  structural  analysis  to  begin. 

The  codes,   for  exarple,  of  a  TV  format,  such  as  dramatic  narrative* 

2 

Hen re  is  a  rather  formal  word  which,   in  practice,   carries  with  it  the 
baggage  of  aesthetic.     Tt  is  the  belief  of  this  researcher  that  television 
cannot  yet  be  called  an  art    form  and  because  of  commercial  const      'nts  may 
never  reach  an  artistic  stage,  so  that  the  description        progr.       or  formats 
becomes  pretentious  when  called  a  "genre".  * 
3 

Tt   is  not  the  intent  of  this  analysis  to  address  the  possibilities  of 
TV  programming,  but  to  consider  television  "in  practice,'    as  it   is  viewed  today. 

Television,   like  film,  is  an  essentially  narrative  form.     At  first 
glance,   the  form  of  television  might  appear  to  be  dramatic,   since  there  are 
usually  actors  talking  with  one  another,   on  screen.     The  essence  of  narration, 
however,   is  the  telling  of  n  story  bv  a  story  teller.     Dramatic  television  tells 
a  storv  through  the  eyes  of  a  storyteller,   the  camera.     Tt  has  "point  of  view". 
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suppiv  the  infract  ructure  in  which  to  examine  syntax.  The  assumption,  here, 
is  that  syntax  is  developed  differentially  within  varying  forms-of  communi- 
cation. For  example,  words  can  on  1 v  be  linked  f^r  the  purpose  of  communica- 
tion otherwise  one  has  nonsense  phrases.  So  then,  can  video  syntax  only  be 
studied  and  situated  within  a  communication  in  a  given  fornKlU  The  tempta- 
tion, of  course,  will  be  to  isolate  and  control  units  of  syntax,  especially 
if  one  is  used  to  conducting  behavioral  esearch  So,  there  is  a  necessity 
to  emphasize  the  fact  that  syntax,  not  only  exists  to  facilitate  a  communi- 
cation, but  can  only  be  studied  within  the  format  of  that  communication. 

The  question,  of  course,  could  eventually  be  posed  about  the  similarity 
f  syntax  '  'tween  or  among  formats.     For  example,  units  of  frame  construc- 
tion might     e  similar  across  formats.     Inhere  is  a  danger,  however,  in  pur- 
suing that  question  in  the  early  stage/ of  the  research.5    Since  one  is  ana- 
lyzing units  of  communication,   it  must  be  remembered  that  these  units  take  " 
their  meaning  from  format  codes,     A  series  of  fast  cuts  from  close  up  framed 
face  to  close  ups  of  another  framed  face  have  no  meaning  of  their  own.  They 
may  exist  onlv  in  relation  to  the  communication  within  the  format   in  which 
they  are  found.     For  example,   they  may  exist  to  advance  the  plot  by  display- 
ing tension  between  the  central  characters  whose  faces  are  framed,   if,  these 
ruts  exist  within  a  dramatic  narrative. 

rlhe  metaphor  of  language  for  film  or  video  construction  is  weak  at  the 
smallest  unit.     A  picture  is  not  like  a  word;   it  contains  numerous  "bits'1  of 
information,  while  a  word  usually  contains  one  or  two  bits  of  denotive 

5  , 

A  consideration  of  patterns  within  TV  formats  would  not  exclude  a  later 
analysis  of  patterns  between  formats.     Such  between  format  analysis  might  con- 
tribute a  micro  description  to  those  TV  analysts  following  Raymond  Williams 
(1974)  "flow  concept1'  of  television  programming.     If  what  Williams  indicates 
were  true,  that   is,   if  an  evening's  programming  constitutes  a  unit  of  communi- 
cation itself,  then  comparisons  of  patterns  between  formats  presented  in  one 
evening  s  programming  could  help  support  his  concept  and  better  describe  the 
"flow", 
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information.     A  picture  is  highly  denotive,  white  a  word  can  be  moderately 
denotive,  but  hlghLy  connotive.     The  strength  of  Lhe  metaphor  exists,  however, 
because  the  concept  of  grammar  can  he  understood  by  the  layperson  and  the  re- 
searcher alike.     Basic  language  structure  has  been  a  part  of  standard izec' 
public  education  for  years,  so  the  unit  of  the  sentence  or  the  paragraph  is 
generally  understood.     The  comn-unicat ive  links,   t'  en,   between  words,  phrases, 
sentences  and  paragraphs  are  generally  understood  and  used  daily  in  common 
speech  and  writing.     The  metaphor  gains  strength,   then,   from  a  comparison  of 
this  linkage,  this  syntax. 
Units  of  Construction 

In  conducting  an  analysis  of  the  manner  in  which   form  structures  content, 
one  speaks  of  the  smallest  units  of  meaning  (Metz,   1974,  Monaco,  1977,  Bellman 
and  Jules-Roselte,   1977).     A  researcher  is,   then,   faced    with  the  problem  of 
selecting  the  most  salient  units  of  form  or  construction  for  appropriate  inter- 
pretation.    Since  there  are  thousands  of  units  of  form  within  a  visual  frame, 
the  task  becomes  difficult.     It  is  necessary  to  select  those  dominant  units 
which  most  apparently  contribute  to  the  meaning.     Several  approaches  can  be 
taken,  since  the  question  is  a  variant  on  "how  does  a  viewer  read  a  frame,  a 
shot,  a  sequence?1'    No  truly  verifiable  answer  to  this  question  exists.  Art 
theorists  write  about  reading  line,   shape,  and  color  (Bloomer,  1976).  Per- 
ception theorists  (Kennedy,   1974,  Gibson,   1969)  write  about  frame,  surface, 
edge,   focal  point,  proximity  and  angle  of  approach.     Cestalt  theorists  such 
as  KoMer  and  Yerkes,  place  emphasis  on  figure,   ground,  proximity  and  closure 
when  identifying  important  units  of  form. 

Film  makers  and  critics  identify  salient  units  ot    form  such  as  frame  and 
shot  in  motion  visuals.     Millelson's  (1966)  popular  basic  text  in  television 
production  lists  frame,  shot,  and  sequence  as  important  units  of  television. 


ERLC 


29 

3« 


^A^^A1!0^^.1!^  ^VlL^lLiii"-  ~  'Ihis  researcher,  after  reviewing  the  liter- 
ature on  units  of   form,  compiled  an  extensive  list  of  these  units.     The  list 
was  informally  presented  to  educational   video  directors  awd  camera  people. 
Their  task  was  to  prioritize  these  units,   so  that  a  sense  of  which  units  were 
most   important   in  practice  would  emerge.     Their  knowledge  atout  usage  existed 
at  cllCh  an  intuitive  level   chat   it  was  hard  to  elicit  a  response  to  that  list, 
'/hen  interviewed,   however,   and  asked  "What  do  you  shoot?     How  do  you  construct 
your  shot,  your  scene?"  they  replied  in  the  language  of  the  units  of  form. 
(This   is  verification  of  the  fact  that  a  TV  grammar  probably  exists  at  an  in- 
tuitive level  and  remains,  as  yet,   undesc r ibed • )   In  a  circuitous  way,  they 
returned  to  the  original  list.     Mentioned  most  frequently  were  frame,  shot 
and  scene  or  sequence.     Within  a  frame  the  distance,  angle,   ligbtUg  and 
center  or  focal  point  received  most  mention.     Motion  within  shots  was  spoken 
of  in  conventional   terms  of  zooming,   panning,   tilting,  and  dollying  or  truck- 
ing.    And  motion  between  shots  was  mentioned  in  conventional  terms  of  cutting, 
fading,  wiping  and  dissolving.     If  this  icsearch  .vere  not  conducted  with  so- 
cial science  methods,   the  author  could  have     selected  conventional  units  of 
form  from  the  research.     The  validation  process  used  here  appears  circuitous, 
since   it    returns  to  conventional  units.     The  step  was,  however,  necessarv. 
The  list  which  will  constitute  the  base  of  a  computer  program  for  micro  analy- 
sis of  television  has  face  and  content  validitv. 
heve 1 s  o f  S v n t a x 

Frame,   shot  and  sequence  may  be  described  as  levels  of  video  construction. 
To  discover  the  existing  relationship  among  these  levels,   it   is  necessary  to 
n  hi.e  the  smaller  units  of  construction  within  these.     First,   however,  a  defi- 
nition of   the1   levels  should  be  included. 

\  -L™!He   is  tnr   inMye  winch  the  cameraperson  selects  and  borders  within 
the  boundaries  of  his/her  lens**.     (production  525  lines  traced  in  1/30  sec  = 
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1  frame  repeat  rate  of  JO  stills/second,  262.5  al terate  traced  1/60  see  -  field 
freq.  of  60 /sec  reduce  flicker).     Each  line  scanned  in  635  microsec . "or  at 
rate  of  15,750  lines/second).     (Millerson,  1966) 

$PpJl  "  within  camera  movement  (subjective  motion)  or  within  set  movement 
(objective  motion)   from  frame  to  frame  constitutes  a  shot. 

Sequences  are  self  cont<  series  of  shots  achieved  technically  by  with- 


1 .  Opening  and  Closing  Frame 

a)  Border  (Open ,  Closed) 

b)  Focal  Point 

c)  Focal  People  # 

d)  Lighting  (Back) 

e)  Focal  Distance  (Long,  Medium  Long,  Medium,  Medium  Close,  Close) 

f)  Focal  Angle  (Top,  High,  Level,   Low,  Low  Level) 

2 .  Shot 

a)  Opening  Frame 

b)  Switch 

1.  Between — Fade,  Cut,  Dissolve,  Superimposi t ion ,  Wipe 

2.  Within—Zoom,  Pan,  Dolly,  Truck,  Tilt 

c)  Closing  Frame 

3 .  Sequence 

a)  Opening  Shot 

b)  Closing  Shot 

One  cannot  haphazardly  examine  these  levels  of  syntax,  but  ar  described 
above,  one  can  examine  them  within  one  given  communication  of  one  format  at 
a  time.     One  might  examine  the  syntax  of  openings  or  settings  or  human  inter- 
action in  documentaries. 


in  or  between  camera  switches. 


Subcategories  can  be  listed  and  programmed  as  follows: 
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One  might  examine  the  syntax  of  advertisements  which  use  testimonials. 
This  researcher  is  examining  what  television  does  to  a  traditional  plot  in 
dramatic  narrative.     This  study  will  be    ,riefly  described  to  illustrate  the 
analytical  model   in  action. 
Procedures 

Segments  from  dramatic  narrative  prepared  and  presented  on  educational 
channels  have  been  videotaped.     These  segments  include  e  amples  of  narrative 
units  falling  along  the  plot  line  of  traditional  drama.     They  a<re,   1.  openings 
2.   suspense     3.  climax    4.  denouement. 

A  program  of  observation  and  recording        elements  for  video  programs 
has  been  developed  and  modeled  after  the  observation  program  (SSR)  developed 
by  Cordon  Stephenson  at  the  Primate  Center,  Uriversity  of  Wisconsin-Madison. 
The  SSR  methods  of  coding  and  transcribing  behav^  r  are  well  suited  for  adap- 
tation to  an  observation  of  the  television  screen. 

An  Apple     I  Computer  interfaced  with  a  Betamax  recorder/player  is  pro- 
grammed to  record  the  time  of  appearance,   frequency  and  duration  of  units  of 
television  construction  in  tKe  segments  of  frame,   shot  and  sequence.     The  sub- 
categories of  these  segments,   listed  above,  are  recorded  and  the  program 
answers  questions  about  them. 
Data  Analysis 

The  Apple  II  Computer^not  only  records  the  frequency  and  duration-of  the 
units  of  construction  under  study,  but  supplies  a  printout  for  appraisal  of 
these  data.     These  data  are  submitted  to  a  time  series  analysis.     Patterns  of 
use,  it  is  b  ped,  will  emerge  in  this  fashion.     These  patterns  constitute  the 
codes  this  study  is  seeking.     These  codes  will  then  be  included  in  a  descrip- 
tive report  and  summarized,  where  needed,   in  graph  form  (i.e.   frequency  plots). 
Tt  is  hypothesized  that  patterns  of  usage,  namely  codes,  will  emerge  when 
these  data  are  examined.     It   is  further  hypothesized  that  some  of  these  codes 
will  be  unique  to  television. 
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Instructional  design  research  has  been  slow  to  relormulate 
research  questions  that  would  provide  psychologically  valid 
prescriptive  instructional  principles.     The  f ru Ltlessness  of  two 
decades  of  media  comparison  studies  has  been  comprehensively 
reviewed  and  discussed   (Salomon  &  Clark,   1977;   Salomon,  1978). 
The  "no  significant  difference"  outcomes  of  the  Media  A  vs.  Media  B 
comparison  studies  era  has  led  to  generalizations  that  hardware, 
as  typically  used,   serve  primarily  as  effective  delivery  devices 
and  that  most  instructional  objectives  can  be  achieved  via  any 
delivery  system   (Jamison,   Suppe£  &  Wells,   1974;   Schramm,  1977). 

Following  the  media  comparison  era,  a  more  recent  emphasis  on 
the  effects  of  various  instructional  strategies  such  as  advance 
organizers,  preinstructional  strategies  and  orienting  tasks  has 
^cf-mpted  to  identify  relevant  instructional  attributes  —  that  is 
to  define  elements  of  lesson  design  that, would  yield  reliable 
generalizable  effects.     The  results  from  such  research  efforts 
have  not  been  much  more  illuminating  than  the  earlier  media 
comparison  studies.     Clear  cut  replicable  instructional  guidelines 
have  been  the  exception  rather  than  the  rule. 

One  reason  for  this  disappointing  lack  of  progress  may  lie 
in  the  failure  to  analyze  the  impact  of  educational  treatments 
on  internal  psychological  processing  operations  of  individual 
learners.     An  instructional  treatment  which  is  unattended  by 
learners  cannot  be  expected  to  have  any  impact  on  learning. 
In  spite  of  the  apparent  obviousness  of  this  observation, 
many  studies  attempting  to  assess  the  o Cf octivoness  of  a 
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particular  strategy  with  a  group  nf  learners  do  not  verify  that 
the  treatment  was  in  fact  at  Lciulcid.     Even   if  it  could  be  assumed 
that  all  learners  equally  attended  a  specific  instructional 
variable,   the  v/ay  in  which  it  interacts  with  each  individual's 
cognitive  processes  is  likely  to  be  ideosyncratic.  Therefore 
rather  than  .study  a  defined  instructional   treatment,   the  independent 
variable  rray  exert    '  diverse  effects  with  different  learners 
and  thus  be  lacking  in  construct  validity.     Conversely,  diverse 
instructior.-l^approaches  may  lead  to  equivalent  effects  on 
learning  outcomes  to  the  degree  that  similar  cognitive  processes 
are  activated  by  instructional  methods  whose  surface  characteristics 
seem  very  different   (Olson,   1972) .     As  Gagne    (1980)  stated: 
"In  developing  programs  of  instruction,  one  must  solve  the  problem 
of  lesson  design  and  media  selection  by  reference  to  mental  states 
and  mental  processes,   rather  than  simply  in  terms  of  behavidral 
outcomes"    (p.   7).     It  is  the  purpose  of  this  paper  to  define 
likely  points  of  interface  between  instructional  treatments  and 
'cognitive  processes  and  to  suggest  a  unifying  relationship  between 
instructional  strategies  and  cognitive  processing  operations 
which  could  serve  as  a  basis  for  focused  research  and  instruc- 
tional development  efforts. 

Instructional  Design  and  Theories  of  Instruction 

Initiated  by  Bruner's   (1964)   distinction  between  the  descrip- 
tive nature  of  learning  theory  versus  prescriptive  principles  of 
instructional   theory,   a  separate  science  of  instructional  design 
has  gradually  emerged    (Glaser,   1976)  .     Reigeluth,  Bunderson,  6 
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Merrill   (  1977),   have  suggcs t* *d  throe  Icvols  of  instructional 
design  professional  including  the  instructional  design  scientist 
v/hose  research  provides  principles  of  design  which  serve  as 
blue  prints   to  be  applied  by  an  instructional  technologist  to 
the  development  of  specific  instructional  materials  which  are 
produced  by  an  instructional  technician.     A  more  cost  effective 
and  instructionally  sound  product  should  result  from  the  division 
of  labor  and  from  decreased  need  to  empirically  validate  instruc- 
tion which  is  based  on  previously  established  principles.  They 
concluded,  however,   that  such  an  approach  is  not  currently 
feasible  as  "the  young  design  science  of  instruction  has  not  yet 
developed  the  necessary  procedures  for  instructional  design  nor 
even  derived  the  prescriptive  principles  from*  which  these  pro- 
^~  «*%edures  can  be  developed"    (p.   13)  . 

One  reason  for  the  general  lack  of  valid  and  useful  principles 
to  apply  to  instructional  design  problems  has  been  the  failure  to 
generate  comprehensive  theories  of  instruction  to  serve  as 
paradigmatic  'frameworks  for  designing  research  studies  and  inter- 
preting results.     Such  instructional  theories  would  provide 
coherent  sets  of  principles  and  constructs  which  would  link 
instructional  strategies  to  learning  outcomes  and  provide  a 
unifying  focus  for  the  future  formulation  of  research  hypotheses. 
There  have  been  recent  claims  that  such  theories  are  unlikely  to 
ever  he  identified  either  because  the  learning  process  is  inherently 
stochastic, 'there  being  no  gcneralizable  behavioral  regularities 
(Scriben,    1080),   or  because  learning  is  a  function  of  higher  order 
interactions  exerting  a  "hall  of  mirrors"  effect  which  severely 


limits  the  ger.era  1 1  zabil  i  ty  of  principles   (Cronbach,  1975). 
Others  are  norc  opt  i  -Tiistic ,   claiming  that  even  if  enduring 
principles  cannot  be  identified,  we  can  develop  "skeleton 
hypotheses"    (Salomon,   1979)   or  "local  theories"    (Snow,  1977) 
which  can  serv£  as  guiding  principles   for  the  science  of 
instructional  design, 

f'ost  instructional  development  research  to  date  can  be 
classified  as  being  based  heavily  on  either  logical  or  psycho- 
logical premises.     Variations  of  the  instructional  systems 
approach  emphasize  an  orderly  analysis  of  learner  goals  and 
desired  outcomes  as  a  basis  for  development  of  internally  con- 
sistent objectives,  task  hierarchies,   and  instructional  sequences 
which  utilize  a  logical  development  framework.     In  contrast, 
psychological*  approaches  attempt  to  formulate  instructional 
methods  based  on  learning  theory  and  include  such  diverse  approaches 
as  programmed  instruction  based  on  behavioral  stimulus-response 
psychology,  modeling  based  on  social  learning  theory,  or  advanced 
organizers  based  on  cognitive  theory.     Instructional  development 
can  no  doubt  benefit  from  an  optimal  synthesis  of  both  the  logical 
and  psychological  approaches,     it  is  the  psychological  approach 
to  instructional  development  however  which  offers  the  most  nromise 
as  a  foundation  on  which  to  build  a  theory  of  instruction. 

Only  by  delineating  the  specific  mechanisms  whereby  particular 
classes  of  instructional  approaches  can  elicit  desiied  learning 
outcomes  can  we  generate  optimal  prescriptive  instruct iona] 
design  principles.     An  analogy  can  be  drawn  to  the  judicious 
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application  of  drugo  to  combat  various  Jllncssos.     A  trial  and 
error  approach  may  identify  drugs  which  have  some  positive 
therapeutic  effects.     However  only  by  knowing  the  metabolic 
basis  of  drug  action  can  its  usefulness  be  most  reliably  applied 
to  optimize  its  feffect.     By  knowing  how  the  drug  mediates  its 
therapeutic  effects,   its  dosage,   appropriate  application  to 
various  pathologies,  and  possible  interactions  with  other  medi- 
cations can  be  determined  and  extrapolated  to  a  variety  of  situa- 
tions on  an  a  priori  basis. 

Coincident  with  the  emergence  of  the  science  of  instruction 
as  a  distinct  entity  from  the  science  of  learning  m  the  1960's, 
a  major  paradigmatic  shift  occurred  in  psychology  fi   m  behavioris tic 
to  cognitive  perspectives  which  provides  an  excellent  potential* 
vehicle  whereby  mechanisms  of  instructional  approaches  can  be 
defined   (Wittrock,  1979).     The  cognitive  approach  emphasizes  the 
psyche  logical  processes  intervening  between  stimulus  display  and 
the  change  in  behavior  called  learning.     A  great  deal  of  work  of 
•particular  relevance  to  instruction  focuses  on  the  internal 
mental  stages  which  mediate  cognitive  assimilation  of  stimuli 
and  is  referred  to  in  general  as  the  information  processing 
model.     The  bulk  of  "no  significant  different"   results  in  research 
attempts  to  identify  the  "best"  instructional  methodology  may 
reflect  in  part  insensitivity  to  ways  in  which  a  particular 

information  display  is  processed  by  different  learners.     It  may 
i 

be  that  the  initial  internal  representation  of  any  cjiven  disploy 
will  vary  substantially  from  learner  to  learner  as  a  function  of 
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psychocognitive  variables  which  make  the  processing  effects  of 
any  given  strategy  unique  to  specific  classes  of  learners.  By 
remaining  unaware  of  these  mental  interfaces  attempts  to  identify 
learning  effects  on  the  basis  of  surface  characteristics  of 
educational  treatments  are  likely  to  fail. 

The  information  processing  model  then  provides  a  promising 
basis  on  which  to  derive  linkages  between  instructional  metho- 
dologies and  learning  outcomes  —  in  other  word-  on  which  to  build 
a  comprehensive  theory  of  instruction.     The  remainder  of  this 
paper  will  outline  characteristics  of  the  major  information 
processing  constructs  including  attention,  encoding  and  rehearsal, 
working  memory,   long  term  memory,  retrieval,  and  meracognitive 

* 

processes  and  propose  a  unifying  relationship  between  instructional 
^«*tgn  strategies  and  cognitive  operations.     Specifically,  the 
locus  of  cognitive  processing — whether  heavily  assumed  by  the 
instruction,  activated  in  the  learner  via  the  instruction,  or 
maintained  in  control  of  the  learner  will  be  explored  in  relation 
to  each  major  cognitive  processing  operation.     Evidence  will  be 
discussed  which  suggests  an  inverse  relationship  between  the 
extent  to  which  the  instruction  assumes  or  directs  cognitive 
processing  operations  and  the  aptitudinal  strengths  of  learners. 
The  imp] ications  for  the  instructional  design  and  research  pro- 
Lessional  for  optimal  assignment  of  cognitive  processing — whether 
to  the  instruction  or  to  the  learner  will  be  presented. 
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Inf  onnation  ^roccsr; i  ng  and  In;; t ructional  D c s  ign 

The  information  processing  mode-    incorporates  stages  of 
stimuli  processing  which  generally  include  initial  sensory  recep- 
tion, a  transient  iconic  or  echoic  storage,  and  encoding  and 
storage  in  a  limited  capacity  working  memory  as  well  as  in  a 
large  capacity,  more  permanent,   long  term  store.     Processes  in 
the  model  which  facilitate  the  internal  flow  of  information  and 
which  are  of  particular  interest  to  instructional  design  include 
attention,  rehearsal  and  encoding  strategies,   retrieval  of  infor- 
mation from  long  term  memory,  and  higher  level  control  operations 
including  rne  tacogni  I;  i  ve   (Flavell,  J,  H.,   1979)   or  self  referent 
evaluation  of  learning.     Along  with  a  brief  description  of  the 
characteristics  and  potential  instructional  relevance  of  these 
major  cognitive  processes,  a  proposed  framework  integrating 
instructional  treatments  with  cognitive  processing  operations 
will  suggest  the  locus  of  cognitive  processing  as  a  tentative 
general  instructional  principle. 

Any  particular  instructional  strategy  such  as  the  use  of 
color,   inclusion  of  pictures,   insertion  of  questions  will  only 
be  effective  to  the  extent  to  which  it  facilitates  cognitive 
processing  in  some  way  that  the  learner  would  not  have  done 
otherwise.     Tb;3  interfacing  between  external  stimuli  and 
internal  processing  can  be  accomplished  by  one  of  the  following 
three  general  approaches:     supplanta tion ,   instructional  directed/ 
I  earner  gen^ a  ted,   and  learner  control. 
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At-  one  extreme  most  or  all   of  the  cognitive  processing  can 
bo  performed  or  modeled  by  the  instruction.     Salomon  (1979) 
referred  to  this  strategy  as   "simplantation"  where  the  cognitive 
processing  events  are  simulated  by  the  instruction  itself.  in 
his  classic  filmic  modeling  experiment,  Salomon   (1974),  1979) 
demonstrated  that  cue  attendance  behavior  of  learners  initially 
scoring  low  in  cue  attendance  was  enhanced  by  a  filmic  treatment 
which  consisted  of  repeated  zooming  in  and  out  of  details  in  a 
picture.     The  zooming  of  the  lens  onto  successive  details  was 
proposed  to  duplicate  or  provide  a  close  analogy  to  the  necessary 
cognitive  operations  relevant  to  cue  attendance. 

A  second,  more  intermediate  strategy,  which  can  be  termed 
Igstructional_^t^m  Directed/Learner  Generated  processing  includes 
Instances  where  the  cognitive  processing  is  activated  by  an 
instructional  event  but  the  actual  processing  is  learner  generated. 
Rigney   (1978)   referred  to  this  approach  as  an  "Instruction  System 
Assigned"  Learning  Strategy  in  which  a  variety  of  orienting  tasks 
'applied  to  specific  content  bridges  would  direct  cognitive  processing 
in  an  optimal  manner.     Such  directed  cognitive  processing  may  be 
operationalized  not  only  by  use  of  various  orienting  tasks  such 
as  adjunct  questions,  but  in  a  more  subtle  way  by  manipulation 
of  features  of  the  instructional  display  itself.     Several  studies 
support  the  retention  facilitating  effects  of  learner  generated 
words   (Slamecka  &  Graf,   1978),   text  meanings   (Doctorow,  Wittrock 
&  Mark,   1978),   and  pt'oblem  solutions   (Jacoby,   1978).  In 
instructional  directed  strategies  such  generation  would  be  under- 
taken by  the  learner  in  response  to  deliberate  instructional  strategies 
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Finally  ,.L   the  otnor  «mh1  oi    Uu«  continuum,  cognitive 
p,,^,..;:;,:,,,  (;an  bo  a   Junction  01   total    lea  r  ne  r_  control . 
Under  .such  circumstances,   the   instruction  provides  minimal 
cognitive  processing  support.     This  approach  will  be  successful 
Lo  the  extent  that  the  learner  has  developed  adequate  internal 
ideosyncratic  processinq  strategies  which  can  be  effectively 
applied  to  the  instructional  material.     Learners  of  high  aptitude 
would  typically  fall  into  this  category  and,   in  fact',   in  instances 
of  supplantation  or  instructional-directed  processing,  they 
frequently  exhibit  decrement  in  performance.     Salomon  (1979) 
states  "as  the  modeled  operation  suppfants  its  mental  counterpart 
it  interfers  with  the  smooth  mental  application  of  the  individual 
skill  by  already  skillful  subjects"    (p.   155).     Likewise  Cronbach 
t,  Snow  (1977)   generalize  "When  one  treatment  is  fully  elaborated, 
whereas  the  other  leaves  much  of  the  burden  of  organization  and 
interpretation  to  the  learner,   the  regression  slope  in  the  former 
tends  to  be  less  steep.     That  is,  highs  profit  from  the  oppor- 
tunity to  process  the  inf ormat ion . in  their  own  way;   lows  tend  to 
be  handicapped.     This  is  not  a  universal  rule,  but  it  encompasses 
a  wide  range  of  results"    (p.   500).     It  may  be  that  high  general 
aptitude  is,  by  definition,  the  ability  to  efficiently  process 
information  by  well  developed  ideosyncratic  strategies. 

Jt   is  proposed   then  that  any  cognitive  processing  operation 
such  as  attention,   -needing,   or  rehearsal   for  example,   can  be 
primarily  assumed  by  the  instruction   (supplantation),  directed  by 
the  insUuetion  but  g-nerafed  by  the   learner  (instructional 
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directed),   or  totally  asi/dined  by  the   learner    (learner  control). 
PurJier  it  is  suggested  that  which  strategy  a  designer  chooser 
v.ould  be  a  function  of  learner  aptitude  and  prior  knowledge  with 
higher  ability  or  more  knowledgeable  learners  benefiting  generally 
more  from  the  learner  control  range  of  the  continuum  and  learners 
of  Jower  aptitudinal  strength  benefiting  from  greater  instruc- 
tional assumption  or  activation  of  necessary  cognitive  operations 
which  they  could  not  spontaneously  undertake  on  their  own. 
Specific  instances  of  the  instructional  assigned  strategies  i.e. 
supplantation  and  instructional  directed,  will  be  presented  as 
they  relate  to  each  cognitive  processing  operation  to  be  followed 
by  a  discussion  of  learner  control  as  it  relates  to  various 
learning  scrategy  programs  and  recent  adaptive  computer  assisted 
instruction  research . 

Attention:     Filters  &  Schema 

The  phenomenon  of  attention  exerts  a  highly  pervasive  impact 
on  the  learning  process  and  is  of  critical  importance  to  instruc- 
tional design.     Therefore  theories  of  attention  from  the  informa- 
tion  processing  perspective  have  direct  relevance  to  both  research 
on  and  application  of  various  instructional,  approaches ,     The  vast 
amount  of  sensory  data  in  the  environment  available  to  the  organism 
coupled  v/ith  the  relatively  narrow  range  of  stimuli  which  are 
selected  for  processing  at  any  given  point  has  led  to  postulation 
of  a  limited  capacity  selective  attention  capability.  Kariy 

th  eories    (Broad bent,    L9b8;   Triesman,    1964)    postulated  one  or 

« 

more   filter?;  whrreby   iirclovant   features  of   the  data  entering  the 
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sensory  r  (X'oplors  wrro  scmcncd  out.  rind  on  Ly  those  inputs 
selected  loi*  attention  wore  permitted  to  enter  higher  levels  of 
processing.     The  filter  mechanism  was  based  in  [>art  on  shadowing 
experiment s  where?  two   independent  messages  were  spoken  simul- 
taneously  into  the  subject's  right  and  left  ear.     To  selectively 
direct  attention,   the  subject  was  instructed  to  shadow  by  repeat- 
ing aloud  one  of-  the  messages.     When  asked  about  the  unattended 
message,    the  subject  could  not-   identily  elements  of  the  message 
beyond  some  general  physical  dimensions  i.e.  whether  the  voice 
was  that  of  a  male  or  female.     Thus  although  exposed  to  auditory 
stimuli  from  both  ears,  beyond  a  very  general  physical  quality 
detector,   information  from  the  unattended  ear       z  filtered  out. 

Neisser   (1976)    has  rejected  the  filter  model  of  selective 
attention  and  proposed  a  more  parsimonious  positive  selection 
rechanism.     He  suggested  that  rather  than  discard  or  filter  out 
unwanted  stimuli,   the  subject  instead  actively  selects  relevant 
features  from  the  environment.     He  bases  his  argument  in  part  on 
the  effects  of  superimposed  video  images  which  subjects  had  no 
trouble  selectively  attending.     He  argues  that  since  super impo:>  d 
visual  images  are  highly  artificial  stimuli,   subjects  would  not 
have  any  natural  filtering  mechanism  whereby  to  screen  out  the 
unattended  message.     Since  subjects  had  no  problem  performing 
such  a  screening  function,   presumably  in  the  absence  of  filters, 
a  positive  selective  strategy  is  more  plausible.     Neisser  (1976) 
proposes,  an  interactive  dynamic  mechanism  as  the  basis  for  solec- 
t  i  ve  at  tent  ion    in  w!i  i  eh  ooqn  i  t  i  ve  s  t  rue  lures  a  re  : 
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an         paL<>ty  schomata  that    prepare  the-  perceivor  to 

V    '    Curla,n  klnds  of  information  rather  than  other- 
and     hus  control    the  activity  of  looking  nC( 
c-an  soy  only  what  wo  knoi.  how  to  look  for,    U  is 

•      ^-^'^t^rLh0L  WlLh  th°  inf«™ation  actually 
available)    that  doLorraiucs  what  will  be  perceived 
he  outcome  of  the  exploit  ions- the  information     '   '  ' 
C      e  ^"tn"  the  orininal  schema.     Thus  modifiod, 
directs  iurl-wr  exploration  and  becomes  ready  for 
more  information.      (p.   20-31)  y  °r 

Ncisser  then  focuses  on  the  role  of  the  cognitive  structure' 
of  schema  in  directing  controlled  attention  to  particular  features 
of  the  environment  which  in  turn  modify  the  schema  which  will 
then  redirect  its  attentive  process.     The  role  of  prior  knowledge 
■or  training  on  the  attentive  processes  is  also  emphasized  in  the 
selective  attention  model  of  Sniff in  and  Schneider   (1977).  m 
reticular  they  distinguish  between  automatic  detection  which  is 
Primarily  a  function  of  practice  and  training  and  requires 
minimal  processing  resources  and  controlled  search.   a  qualitatively 
£  Cerent  type  of  cognitive  process  demanding  considerable 
processing  cap- city.     while  the  exact  mechanism  of  selective 
attention  is  not  yet  resolved,    the  models  of  both  Neisser  and 
Shiffin  and  Schneider  are  of  direct  relevance  to  instructional 
design  and  research  as  they  emphasize  selective  attention  as  an 
interrelated   function  of  the  display,   the  cognitive  structure, 
and  prior  experience  of  the  subject  with  the  task. 

As  a  result  of   this   information  processing  emphasis  on  the 
role  of  the  cognitive  structure  in  mediating  attentional  processes, 
instructional    strategies  need  address  not  only  features  of  the 
display  but   also  the  cognitive  I ramework  of  the  learner.  Thus 
«hp  attention  mechanism  of  a   learner  with  a  highly  developed 
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cognitive  sehema  as   in  the  rase  of  a   le.unor  with  a  ureat  deal 
of    prior  knowledge  or  e::p,rion,v  with  tho  content  will  be  very 
differ, -nt  from  that  ot  a  naive  learner  and  is  likely  to  require 
qualitatively  different  types  of   instructional  support. 

Further  as  a   result  of  the  schema-display  interaction  over 
time,   the  nature  of  the  attentive  process  will  change  as  learning 
proceeds.     From  a  research  perspective  the  need  to  conduct  studiet 
<  »  "tuned"  rather  than  naive  learners  in  order  to  generate  rele- 
vant experimental  conclusions  has  been  emphasized  by  Cronbach  and 
.Snow   (1977).     Future  research  efforts  on  instructional  methods 
need  to  carefully  define  the  task  in  terms  of  the  learner's  prior 
experience  or  familiarity  with  the  material  and  be  sensitive  to 
qualitatively  different  attentive  processing  mechanisms  in  naive 
compared  to  practiced  subjects. 

^_k!°J?. 1  ion:  _ .  Aci£.u _of  proces  sincj_A  c_tiy  a  t  i  o  n 
Attention  and  Directed  Cognitive  Activation 

From  an  instructional  design  perspective,   selective  atten- 
tion may  be  directed  by  supplantaLion,  instructional  direction, 
or  delegated  to  learner  controlled  strategies.     Overt  attention 
directing  techniques  such  as  various  forms  of  attribute  isolation 
i.e.   underlining,   arrows,  color  cues,   or  media  specific  effects 
such  as  'zooming  in  on  important  visual  detail,   use  of  quick  cuts 
to  diverse  sequences,   or    animation  may  supplant  learner-generated 
selective  attention  to  important  features  of  the  instruction  by 
physical,  cuing.  ^  The  ubiquitious  use  of  such  display  cues  may 
not    always  he   tin-  optimal   ]on-     (turn  attention  directing  strategy. 

48 

57 


Yho  contiimaJ   exposure  Lo  such  suppl  ant  j  ng  treatments  may  in 
tact  exert  a  ]<_m<j  terw  debilitating  effect.     By  continually  per- 
forming the  necessary  cognitive  operation  i.e.  drawing  attention 
to  relevant  features   for  the  learner,   he  or  she  does  not  get  the 
opportunity  to  develop  that  processing  strategy  for  him  or  her 
self.     This  scons  especially  crucial  with  younger  learners  whose 
processing  deficits  are  largely  developmental  rather  than  apti 
tudinal.     It  has  been  informally  noted  by  preschool  and  kinder- 
garden  teachers   that  the  attention  span  of  young  children  exposed 
.  for  several  years   to  "Sesame  Street"   is  much  poorer  relative  to 
pre  "Sesame  Street"  populations.     By  prolonged  exposure  to  the 
dons'   attention-directing  features  of  the  program,  youna  children 
may  not;  get  opportunities  or  motivation  to  develop  internal 
attention-directing  processing  on  their  own.     Future  research 
rs-j£s  to  confirm  and  define  the  potential   debilitating  long  tcrm^ 
effects  of  the  supplementation  approach. 

Instructional-directed  attentive  strategies  such  as  inserted 
questions    (Andre,   1979;  Richards,    1979),   pretests   (Hartley  & 
Davies,    1976)  ,   and  behavioral  objectives    (Melton,   197°)  may 
draw  attention  to  relevant  instructional  features  indirectly  by 
requiring  the  learner  to  process  specific  elements  of  the 
material  in  order  to  complete  the  task.     It  has  been  found  that 
the  petition  of    these  adjunct  strategies  in  an  instructional 
sequence  directs  attention  to  relevant  versus  incidental 
material   (Riekards,    1979).     Pre  i  us  t  runt  i  onal  .strategies  such  as 
^request  ion-. ,   behavioral   objectives,   and  pretests  direct  learner 
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attention  to   those  relevant  eLcments  featured   in  i  he  preins  tr  uc- 
tlonal  tasks  at  the  expense  of  other  information.     In  contrast, 
strategies  vaiich  occur  following  the  instruction  i.e.  post 
questions,  have  been  nbown  to  facilitate  attention  to  both 
relevant  and  incidental  information,   a  phenomenon  originally 
described  by  Rothkopf   (1965)   as  a  "mathemagenic  effect1'. 

Instructional-directed  attention  may  also  be  mediated  by 
strategies  which  directly  affect  the  cognitive  schema.     P  recent 
review  by  Mayer   (1979)   of  the  effects  of  advance  organizers  has 
concluded  that  a  specific  organizer  is  effective  only  to  the 
extent  that  it  provides  a  cognitive  linking  structure  between 
the  instruction  and  the  cognitive  structure  of  the  learner.  If 
the  learner  is  already  familiar  with  the  content,   the  organizer 
will  not  effect  the  learning  on  oome.     Therefore  without  careful 
matching  between  organizer  and  prior  experience  of  learners  an 
overall  "no  significant  difference"  effect  will  result  as  has 
been  concluded  by  Barnes  &  Clawson   (1975) .     Mayer  concludes 
"It  must  be  noted,   first,   that  organizers  are  always  relative 
to  the  particular  learner  and  subject  matter.     A  passage  that 
serves  as  an  advance  organizer  for  one  learner  may  not  be  needed 
for  another  learner"    (p.    382).     It  may  be  that  one  mechanism 
whereby  an  organizer  can  facilitate  learning  is  by  shaping  the 
attentive  process  indirectly  by  enriching  .schema  which  in  turn 
can  seek  more  relevant'   information   from  the  instruction. 

L'ffecMive   i  ns  f  rue;  I  i  onn  l-d  i  t  ee  t  ed  strategies  which  exert  a 
schema  -ncd  i  .it  i  nq  al  1.(ntiv>  dirtctinq  el  fort  could  be  der.iqnod 
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into  the  context,  of   the   i  nstruot  ion.  i  tsel  f  as  well  as  in  such 
adjunct;  strategics  as  advance  organizers.     Careful  sequencing 
of  content  in  a  spiral  or  elaborative  structure  as  described 
by  Reigeluth    (1979)   eould  exert  an  attention  directing  effect 
by  manipulating  the  cognitive  structure  of  the  learner.  By 
providing  an  initial  overview  with  successive  indepth  elaborations 
the  learner's  schema  can  be  selectively  structured  in  a  way  to 
optimize  the  ongoing  attention  to  and  assimilation  of  successively 
complex  presentations  of  information. 

As  a   third  alternative,    the  appropriate  direction  of  atten- 
tion to  relevant  instructional  features  may  be  delegated  heavily 
to  the  learner  in  a  learner-control  approach.     As  mentioned  above, 
this  strategy  is  most  appropriate  with  learners  whose  attentions 
cognitive  processing  operations  are  well  developed  or  whose  prior 
^erienee  with  the  content  gives  them  highly  enriched  schema  to 
direct  productive  attenrional  search.     Such  circumstances  would 
vary  both  among  learners  and  within  a  particular  learner  as  a 
function  of  his/her  previous  experience  with  the  content. 

# 

r-n_' tru£ tion  vs.  Lc arncr  Control^f_Attgn t ion  : 
Rosea rch  Kv id e nee 

Unfortunately  much  of  the  research  which  compares  instruc- 
tional ly  provided,    learner  generated,   and  control  strategies  which 
could  reasonably  have  attention-directing  potential  has  been  on 
college  regulations  where  the  homogeneous  apt  i t udinal  mix  pre- 
cludes  relevant  evidence  as  to   interactions  between  degree  of 
in.str.wM  ,  on.  ■    direct  .on  and   le.rn-r  aptitudes.     When  comparing 
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:.-.bjf.cL-.Ji,«„.r.-ited  Lo  r«xp,r  j rrcntnl-prov idod  underlying  of  sen  - 
h,]'C<;S  hl  Lcxt  amon,i  a  college  population,   kiekaids  (.  August 
(1975)    found  that  total  recall  of  material  wan  best  facilitated 
by  subject-generated  underlining  when  subjects  wore  free  to 
^erlJmiJM^  (i_c>  learner  controlK 

in  contrast,   subjects  who  were  directed  to  underline  a  sentence 
of  high  structural  importance  or  provided  the  underlined  material 
did  not  thieve  significantly  better  than  subjects  given  'read 
only'   instructions.     More  recently  in  comparing  different  learning 
.outcomes  resulting  from  use  of  various  organizational  aids  (topic 
sentences,   headings,   related  and  unrelated  sentences)   which  were 
either  learner-generated  or  instructional^  provided,  Lucas  & 
Divesta   (19C0)    reported  outcomes  to  vary  depending  on  a  number  of 
factors.     Recall  of  passage  structure  as  reflected  by  a  hierarchy 
test  did  not  vary  among  the  different  aids  which  were  instruc- 
tional^ provided  but  did  among  those  which  were  generated  by 
♦he  subjects.     Their  results  indicate  that  future  research  will 
'need  to  make  finer  distinctions  between  instructional  or  learner 
generated  strategies   in  terms  of  the  desired  outcomes  of 
instruction . 

li° rkin(l .  Memory--* > hoarsal  and  C hunks 

Kvidence  from  a  variety  of  recall  and  recognitor  studies 
suggests  two  types  of  rm,mory-~one  a  working  or  active  memory 
characterized  by  a    limited  capacity  and  rapid   information  decay 
hlt  wiUl  -^'ive  data  manipulation  capability  and  the  other  a  long 
m  nu-jnory  wi  !  h  much    larger  capacity   for  storage  and  more 
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permanent  maintenance  of    information.     Working  memory,  often 
n-terrod   to  as  Short    Term  fU^oiy  has  trad  1  tionaJ  ly  boon  concep- 
tualized as  a  separate  black  box  in  the  information  processing 
model.     Shiffrin  and  Schneider   (1977)   however  conceptualize  it 
as  an  activated  Subset  ot  long  term  memory  stating  that 

Short-term  store  .is   the  labile   form  of  the 
memory   system  and  consists  of  the  set  of  concurrently 
activated  nodes  in  memory.    .    .    .     STS  has  two  somewhat 
distinct  roles.     The  first  is  the  provision  of  a 
temporary  storehouse  for  information  currently  impor- 
tant to  the  organism.     That  is  it  acts  as  a  selective 
window  on  ITS  to  reduce  the  amount  of  information 
for  processing  to  manageable  proportions.     The  second 
role  of  STS  is  the  provision  of  a  work  space  for 
decision  making,   thinking,   and  control  processes  in 
general.      (p.  157) 

Working  memory  then  plays  a  crucial  role  in  cognitive  process- 
ing providing  an  active  site  for  data  manipulation.     In  reading 
a  sentence,    for  example,   comprehension  is  dependent  on  sufficient 
active  storage  of  the  words  from  the  beginning  of  the  sentence  to 
relate  to  those  at  the  end.     In  solving  a  problem  enough  data  must 
be  kept  in  active  memory  to  allow  productive  manipulation  of 
information  in  order  to  produce  a  solution. 

Maintenance1  of  information*  in  working  memory  is  primarily 
a  function  of  active  rote  rehearsal  as  well  as  the  meaningf ulness 
of  the  stimuli.     in  tests  of  immediate  recall  of  low  meaningful 
stimuli   such  as  random  numbers  or  letters,   typical  retention 
ranges  around  seven  items   (Miller,   19S6)  .     However  if  such 
individual    i  t  ^mr;  as  letters  for  example  are  recombined  into 
larger  ni^nni  ngf  ul   unit?;  such  as  words,   the  learner  can  recall 
.won  of   the    l.ircjnr  units.     Thus   the  expression  "chunks"  has 
l>e"n  fir.p  I  oyd   to  describe   i_h^   :>t  ox  age  capacity  of  working  :  .emery 
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fit.  arouni  s'-v^n  chunks  of    ijifonn.it  ion,    lmcIi  chunk  being  a 
!  i^icbon  ol    the  meaningful ness  of    the   inf  onaation. 

Meaningful ness  1 5,  a  relative?  term  and  reflects  prior 
experience  of  the   learner.     Based  on  the  work  of  doGroot   (I96rj)  , 
fc;ii.:on   (1979)    and^coworkors  conducted  a   series  of  experiments  on 
ch.'ss  players  which  dramatically  illustrated  the  effects  of 
prior  exper  ience_  on  memory  outcomes.     Chess  player*'  of  varying 
ability  levels  i.e.  beginner,   class  A.   and  master  were  given 
brief   (5  second)    exposures  to  raid-game  chess  boards  containing 
12  to  26  pieces  and  then  asked  to  reconstruct  the  board  from 

"memory.     Within  3-4  trials,  masters  attained  criteria  ».:.ile 
beginners  took  considerably   longer — up  to  14   trials  in  one 
instance.      In  repealing   the  experiment  using   Lhe  same  number 
of  chess  pieces  which  wore  placed   in  random  order  on  the  board, 
master  performance  was  decremented  to  that  of  the  beginner, 
rrorn  his  vast  repertoire  of  plays  in  long  term  memory  a  master 
is  able  to   Look  at  a  chess  board  briefly  and  cluster  pieces  into 

"a  few  meaningful  chunks  which  he  can  then  store  in  working  memory. 
Beginner's  chunk's  on  the  other  hand  consist  of  almpst  piece  by 
piece  units  and  thus  are  much  less  efficient  memory  units.  If 
the  meaningf ulness  of  the  symbol  arrangements  is  degraded  by 
random  pjacernent  of  pieces,  the  master's  seemingly  unlimited 
capacity  b«  corner,  equivalent  to  the  beginner's. 

Tn  what  Wd-      can   Lhe  effects  of  rehearsal    and  chunk  size  on 
working  memory  be*  optimally  manipulated   in  the  design  of  instruc- 
tion?    Again,    i ns t r n c 1 1  c  >na 1 ly  b,  •  od   strategies   can  adopt  either 
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a  supplanting  or   mst  rnctional-d  n  eeted  approach.     A  supp]  anl  i  n 
strategy  would  circumvent  the  capacity  limitation  oi  working 
armory  by  perfornung  the  memory  function  for  the  learner  and 
might  be-  r,ost  ap;. ropr late  when  the  memory  component  of  the  learn- 
ing task  is  essentially  irrelevant  to  the  desired  objective  or 
skill.     By  providing  a  continuous  display  of   the  information 
reeded  to  complete  a  task  or  solve  a  problem  or  allowing  the 
learner  to  do  so  by  using  some  recording  device  rather  than 
performing  the  operation  without  external  memory  support,  the 
working  memory  could  be  circumvented  and  capacity  freed  for 
other  tasks.     By  building  a  very  redundant  audio  and  visual 
sequence  into  the  instruction  an  external  rote  rehearsal  could 
be  simulated.     The  efficacy  of  such  a  strategy  might  be  offset 
by  failure  of  learners  to  attend  the  rehearsals  after  a  few 
■i^sA'at  i  ons . 

Instructional  directed  strategies  would  include  orienting 
tasks  which  encourage  learner  processing  that  maximize  working 
'memory  capacity.     Some  examples  might  include  careful  structuring 
of  content  so  organized  to  allow  necessary  processing  on  one 
limited  set  of  data  which  does  not  exceed  short  term  capacity 
before  proceeding  to  the  next  set.     Such  design  sensitivity  to 
information  overload  is  espoc'ully  crucial   in  dual  channel 
externally  paced  media  such  as  televised  or  slide-tape,  presenta- 
tions where  dense;   information  displays  may  proceed   t'.o  rapidly 
for  effective  roqnifive  assimilation,      In  comparing  the  instruc- 
tion.H    i-ffieary  of    pictures  of    varying  degree.',  of  realism,  Dwyer 
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(l'.«78)    r e;  ort  ed  thai,  hmjhly  realistic  pictures  wore   Less  oflec- 
li/u  than  simple  line-  dravn ngs  especially  when  presented  via 
'•xternuUy  paced  media.     Ho  felt  the  realistic  visual  provided 
too  many  cues  to  be  effectively  assimilated  in  externally  paced 
presentations.     Another  orienting  task  which  might  facilitate 
working  memory  retention  would  require  rote  rehearsal  of  infor- 
mation such  as  directions  to  practice  aloud  the  correct  spelling 
of  a  difficult  word.     A  third  alternative  would  be  to  structure 
the  lesson  so  as  to  encourage  over  learning  of  lower  hierarchical 
t  sk  levels  so  that  potential  chunk  size  could  be  increased  and 
thus  working  memory  capacity  enhanced.     The  rote  nature  of  some 
of  these  suggested  tasks  could  have  negative  attitudinal  effect 
on  the  learner.     The  designer  needs  to  be  certain  that  the 
retention  of  the  information  is  essential  to  the  desired  learning 
objective.     The  above  proposed  supplantation  and  instructional 
directed  strategies  require  research  efforts  to  define  tin 
circumstances  under  which  they  would  be  most  efficacious. 

l'on-J  Tern  Memory  and  Depth  of  Processing 

The  nature  and  control  of  information  storage  in  long  term 
memory  has  been  the  focus  of  a  considerable  amount  of  research 
effort.     Unlike  working  memory,   long  term  storage   (LTS)  is 
considered  to  be  of  much  greater  caoacity  and  the  stored  informa- 
tion to  be  of"  more  permanent  duration.      information  transfer 
1,0:0  sensory  receptor  s  and  working  memory  into  LTS   is  considered 
to  be  ,j   function  of  the  processes  of  rehearsal  and  encoding  as 
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Unlike  working  menu,  ry  which  is  optimally  maintained  by 
rote  rehearsal  of  chunks,   ]on<j   term  memory  retention  is  better 
served  by  a  more   "meaningful"  type  of  rehearsal  referred  to  as 
eJaborafive  rehearsaJ    (Craik  &  Watkins,   1973).     During  the 
past  several  ycafs  much  interest  in  the  psychological  literature 
has  explored  such  rehearsal  processes  and  led  to  a  concept  termed 
"depth  of  processing"    (Craik  &  Lockart,   1972).     The  experimental 
basis  of  the  depth  of  processing  concept  typically  compares  the 
retention  of  material  which  is  manipulated  by  the  subject 
according  to  the  following  design: 

A.  Surface,   feature,  or  syntactic  tasks  in  which  the  subjects 

1.  look  for  words  containing  particular  letters 

* 

(Hyde  &  Jenkins,  1969) 

2.  identify  the  type  of  script  used   (Craik  &  Tulvin, 
1975) 

3.  classify  faces  by  sex    (Bower  &  Kariin,  1974) 

4.  scan  pictures  for  small  inserted  x's  (Bransford, 
Mitsch  &  Franks,  1977) 

B.  Deep,   "meaningful"  or  semantic  counterparts  to  the 
above  tasks  where  subjects  classiw: 

1.  words  according  to  their  pleasantness 

2.  faces  according   to  honesty 

3.  a  room  of   furniture  according  to  function 

C.  Control  conditions  where  subjects  are  presented  the 
stiiruli  with  intentional  recall  instructions  but  no 
ether  oY ionti ng  tasks . 
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Results  eonsi  slant  ly  0^  mens  trated  t ! ,  a  t  more   "meaningful"  or 

f)cr  processing  tasks  resulted  in  greater  retention  or  memory 
for  the  stimuli . 

This  memory  facilitation  efiect  of  orienting  tasks  that 
require  "deeper  tovol  of  processing"  by  learners  has  obvious 
implications  for  instructional  designers.     Adjunct  questions  or 
other  orienting  tasks  requiring  the  learner  to  manipulate  the 
content  in  some  semantic  or  evaluative  context  seem  indicated- 
However  some  modifications  of  the  original  depth  ^£  processing 
construct  refines  these  design  implications. 

Depth  of  Processing  —  Eight  Years  Later 

As  research  on  the  depth  of  processing  model  proceeded, 

« 

tv%o  instructionully  relevant  directions  emerged.     First  it  was 
demonstrated  that  the  so  called  "shallow"   feature  identification  - 
tasks   i.e.    identification  of  capital  letters  in  a  series  of  words 
were,    in  fact,  much,  better  facilitators  of  surface  feature 
recognition  criterion  tasks  than  were  deeper  levels  of  processing 
tasks    (Stein,   19.78).     Thus  the  efficacy  of  a  particular  adjunct 
task  was  more  a  function  of  the  nature  of  the  criterion  than  of 
cmy  intrinsic  valu.    of  p;    ticular  types  of  orienting  tasks. 
Therefore  when  planning  adjunct  instructional  tasks,   the  designer 
needs   to  consider  the  nature  of  the  expected  or  desired  outcomes 
and  »plan  a  task  which  will  be  the  most  congruent  thus  facilitat- 
ing what  Morris,   Bransford  &   Franks    ( 1977 ) ^^Vnn  transfer 
,1,!i,t^i,T.1         l>]  MCL_l:isJ  iVJ  •     for  Sample  if   feature  or  pattern  reeo-;- 
njtiun   j  .  a  d^:»iif»d  behavioral  outcome,   a   task   that  demands  a 
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similar  behavior  win  be  „,ore  appropriate  than  a  oenantic  „ 
deeper  level  task. 

Secondly,  the  de?th  o£  processing  approach  resuitod  ^  ^ 
great  deal  of  attention  airGcted  ^  ^  ^ 

types  of  adjunct'orienting  tasks  to  the  neglect  Qf  cognitive 
activation  potential  of  the  stimuli  itself.  lnotructio„al- 
dlrectlng  cognitive  processing  can  result  not  only  from  adjunct 
orrcnting  tasks  but  from  contextual  manipulation  of  the 
instruction      For  example  a  St  :dy  by  Kunen,  Green  ( 
. (1979)   reported  the  memory  enhancing  effects  of  perceptually 
degrading  visual  stimuli.     The  authors  found  ^ 
degraded  images  made  up  of  progressively  separated  dots  took 
longer  for  subjects  to  process  and  resulted,  in  greater  recall  ' 
n.emory  than  clear  line  drawings.     When  the  dots  were  widely 

separated  and  the  rpqnifi'n/,  •* 

resulting  .mage  very  unclear,   learner  capacity 

to  achieve  a  meaningful  interpretation  and  memory  storage  of 
the  image  was  exceeded  and  performance  declined.     A  curvilinear" 
effect  was  demonstrated  where  partially  degraded  materials  were 
better  recalled  than  were  very  clear  or  highly  degraded  oictures 
Thrs  rather  counterintuitive  effect  contrasts  directly  with 
"traditional  views  which  assume  that  memory  for  stimuli  be 
enhanced  as  the  stimuli  increase  i„  clarity,  completeness,  and 
concretcness.     Tho  njtur,  and  quaUty  ^  ^  ^ 
Horn,  subjects  ucs  lo  „naIj  ;e  Kt;mul.  iipparenny  ))otcnt 

"!ri"b'CS  thi,t'  ;'"d°r  -"-PPropriate  circumstances,  may  be  more 

ir.pnri  ant  in  d^torm  ini  n«  m-tnorv  t-h-.n    ,  «-i  ■  , 

'-'.>ry  than  a  sLimuluj  attributes 

such  or,  c  oneretenoss"  '  (p.  582). 
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The  encoding  oi    i  n  format  ion  from  display  to  incorpora  t  ion 
into  the  learner's  cognitive  structure  js  the  linking  transfor- 
mation between  r\e  external  stimulus  and  its  representation  in 
long  term  memory*     The  extent  to  which  the  depth  of  processing 
tasks  v.ero  effective  may  be  a  function  of  the  type  of  encoding 
which  resulted  from  the  manipulations  of  the  stimuli.     The  exact 
nature  of  informational   storage  in  long  term  memory  is  not  re- 
solved with  various  theories  suggesting  more  than  one  type  of 
.  internal  representation.     Gagne  &  White   (1978)   have  recently 
reviewed  the  instructional  implications  of  various  tyr   s  of 
memory  structures  and  learning  outcomes  including  episodic, 
prepositional,   and  imagery -based  memory. 

TuLving    (1972)   distinguished  a  special  type  of  memory  he 
+i\ad  epi  sodic  in  which  storage  of  items  is  tied  to  autobio- 
graphic events.     Memory  of  personal  experience  is  a  feature  of 
episodic  storage  and  to  the  extent  that  learning  can  be  made  an 
active  personal  experience  through  field  trips,  laboratory 
exercises,   simulations,  and  internships,  episodic  memory  is 
activated    (Gagne  U  White) . 

In  contrast,   semantic  memory  refers  to  acquired  verbal 
information  and  concepts  which  are  not  Lied  to  particular  time 
!;eqaenrr.<j  or  events  as   is  episodic  memory.     Semantic  memory 
systems  are  character  i  y.od  by  their  highly  categorical  properties 
which  have  been  modeled  by  pi opos i t i onal   networks  of  infer- 
i  elated   nodi;:;.      foaming   i  s  corn  •••p  t  ua  1  i  y<  >d  as  a  process  which 
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ci.Mtc-    'JM.at.T-  eompb-.ty  of    ilI-wI,    nLnriure.      Fro,,,  ,n 
i,::,trUCtional   i"Tr.i-.-;t.iv.>,    the  mlic  memory  storage  calJt  lor 

creful  contextual   attention  to  st  ructuriiuj  of  content.     This  j., 
especially   important  when  -,he  Material  i  s  now  to  the  learner. 
r''™'  I>IOUU,ion   fr,r  "HMnlnqful   encoding   into  the  schema  in  indi- 
cated.    Advanced  orgnni  serfs ,  careful  sequencing  of  content,  or 
houvy  use  of  ana.logy  are  all  strategies  which  may  facilitate 
acquisition  of  semantic  information    (Mayer,    1979;   Schustack  & 
Anderson,   1979)  . 

A  third  type  of  memory  is   that  for  images.     In  comparing 
recall  of  images  to  verbal  representations,   it  has  been  generally 
accepted  that  pictures  or  images  are  much  more  memorable 
(Pressley,   1977).     The  exact  nature  of  image  encoding  has  been  * 
subject  to  debate.      Introspective  reports  and  a  variety  of  studies 
(Shepard  s  Motzlar,   1971;   Kosslyn,    1976)    seem  to  support  an 
isomorphic  type  of  internal  encoding  of  images  which  are  not 
"snap  shot"   types  of  representations  but  are  encoded  in  a  dis- 
tinct format   from  the  prepositional  networks  described  above. 
Paivio   (1978)   has  suggested  a  dual   coding  approach  to  symbolic 
representation  in  memory:     one  system  specialized  for  processing 
nonverbal  information  and  the  other  for  information  of  a  semantic 
nature.     The   two  systems  dre^indi      ndent  but  closely  interrelated 
so  that  one  system  can  readily  activate  the  other.  Anderson 
(H>73)    howfvor  has  argued  that,  prepositional  accounts  of  encoding 
could  expl„,n  the  various   imagery  studies  and  that,  a  single 
encoding  „„.f  h«.n  i'sm    is  more  par:  irnoninus  than   several  different 
( ypes  of  st  orage . 


61 


'»  <»"  *>■■■<<*  uppUeaUon  of  pictures  ;md  dia,Jr;,&a 

to  >nsfrueUon  Lo  tbo  dclnto  „n  Ul0  nalut0  of   ,ntcjrnal  ^^^^ 
-coding.  Wjnn   (1980)   su,gc>!;ln  ,llat<lifrL,rent  of  p.ctur  s 

may  bo  encoded  different,,  depending  i„  part  on  how  „,„  lm 
anticipa.es  usin,  tho  information.     „  lhc  ^  ^ 

and/or  manipuiation  of  spatia!  Pleraent3,  the  information  may 
be  encoded  by  im?qory  whareas  J£  ,  ^ 
or  probiem  soH-ing  is  required  fl  scmantic  ^  ^^.^ 
type  of  encoding  nay  be  utilized.     Certarn  types  of  pictorial 
dxspluys,  such  as  realistic  pictures  versus  logical  diagrams 

be  .ore  isomorphic  to  the  internal  representation  dictated 
b,  the  task  and  thus  he  better  facilitators  of  specrfrc  learning 
objectives.     ,ne  exact  nature  of  such  efficacious  etches  needs" 
_!ibo  explored  in  an  information-processing  context. 

Cagne  f.  Kh.te   (1978)  emphasized  the  need  to  provide 
instructions  Unkages  between  the  memory  systems  in  order  to 
strong, hen  memory  storage  of  information.     Thus  linkages  between 
•imagery  and  semantic  memory  systems  can  be  encouraged  oy 
instructions -directed  strategies  that  provide  textually  related 
images  or  encourage  learners  to  form  their  own.     Various  learning 
=  --ra,eg,  programs  to  be  discussed  below  prescribe  specific  study 
technigues  such  as  network  ,g  or  imagery  on      rationale  of  match- 
'm  le-rner  encoding  of  informal  ion  to  various  ,ong  term 
memory   , epresonf a t ions . 

A  su,,d.„„.„.io„  s,r„„.g,.  „„,,,,,-,,  L(1  „„.c|Mni!.,1,.;  in.)Jiu<; 

'""  """••ri"   "'"  -nmilute,   ,  ,„  „  u,e  cog.ntive 
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structure--!-!  other  word:;   it  would  not  ho   learned.  Such 
ueprouch.-s  nay  be  more  appropriate  than  arc  commonly  applied. 
A  cirofuL  assessment  of  the  desired  J  earning  outcome  may  find 
that  in  learning  a  complex  alyor Lqhnic  skill  such  as  computer 
programming,   attempts  to  stimulate  LTM  assimilation  of  specific 
programming  commands  are  counteroroductive  or  at  least  irrelevant 
to  acquisition  of   the  programming  skills.     A  more  appropriate 
approach  may  be  lo  provide  clear  descriptions  and  examples  of 
programming  operations  and  require  learners  to  develop  a  workable 
program.     Such  an  approach  relates  again  to  the  transfer  appropriate 
processing  and  suggests   the  use  of  memory  supports  to  supplant 
content  necessary  to  achieve  the  desired  skill. 

Rctri oval 

All  learners  have  the  experience  of  "knowing"  something  but 
belrr,  unable  to  call    if  up  from  memory.     It  is  apparent  that 
ctfectiv:   retrieval  is  dependent  on  utilization  of  adequate 
retrieval  schemes  or  cues  during  the  acquisition  process.  Whether 
such  cues  exert  their  effects  at  the  encoding  stage  or  provide  an 
independent  retrieval  access  is  not  known  as  it  is  impossible  to 
empirically  disentangle  encoding  from  retrieval  processes. 
Whatever  is  the  case,   it  has  been  demonstrated  that  effective 
retrieval  strategies  must  be  imposed  on  the  naterial   to  be 
learned  at    the  acquir.it  ion  stage   (Brans ford ,   1  979). 

One  ancient  retrieval   or  imu-nonic  strategy   is  the  use  of 
visual   mnemonics   reported  over   ?000  years  ago  by  the  Creeks 
(lligb.e,    1979).     As  an  associative   techninuo    it   lias  been  found 
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that  visual   i-p.c-ronLCs  nio  nost  nffeetiv  when  the  two  items  to 
be   recalled   togofhei    ale  visual  i /.ed    In  active   i  n  for  ac  t  i  on  with 
on,,  another  and  in  as;  vivid  an   iri'JC         possible.     Vor  example, 
if  associating  cat  and  truck,   an   image  of  a  white  Persian  eat 
driving  a  red  pickup  will  be  more  effective  than  visualizing  a 
generalized  cat  next  to  a  generalized  truck.     For  recalling 
serialized  lists-,   the  ancient  method  of  loci  has  been  found  to  be 
effective  whereby  one  remembers  items  by  imagining  them  placed  in 
distinct  and  familiar  locations.     For  example  the  items  might  be 
imagined  as  placed  in  different  rooms  throughout  one's  house  and 
retrieved  later  by  an  imaginary  trip  through  the  house.     A  recent 
report  by  Roediger   (1980)   comparing  various  mnemonic  strategies 
found  that  link,   pegword,  or  loci  strategies  permitted  much 
better  serialized  recall  than  did  elaborative  rehearsal  or 
formation  of  separate  imaoes. 

Memory  enhancing  images  could  be  provided  for  the  learner 
in  a  supplanting  approach  or  their  formation  could  be  induced  by 
instructional  directions       Some  research  evidence  supports  the 
beneiits  of  subject-generated  images  although  the  trend  is  not 
without  exceptions   (Higbee,   1979).     Subjects  with  developmental 
cr  aptitudinai  imagery-producing  deficits  might  benefit  more 

from  provided  images. 

Such  mnemonic  strategies  as  the  method  of  loci  or  pegword 
seem  nost    applicable  to  relatively  low  level  memory  tasks.  The 
role  of   visual   imagery   in  higher  level   creative  processes  of 
both  an  artistic  and  scientific  nature   is  not  known  but  has  b^on 
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f!i:,i-ui.'j.»«l  by  .fhepard    (1978)    in         hir.Loric.il   cceounl    of   ir.y,.  ry 
i  .«.-<!  i.-»t  ion  of  P5.i]or  artistic  and  se  i  on  L  i  f  i  c  creative  achievements  . 
This  brief  outJine  of  -r.ujor   instructional  processing  ovcnLs 
th  a   few  yuq'j  j..Uion5J  a:;  to  way:;   U  cv  niqht  relate  to  the 
loaminq  proccso*r.uyqcT.ts  the  complexity  of  building  relevant 
design  principles  booed  on  cognitive  urocessinq  models.  Because 
rost  stimuli  of  instructional  relevance  such  as  advance  organizers 
(iuestions,   and  pictures  are  perceived  several  levels  of  magnitude 
above  the  typically  briefly  exposed  simple  stimuli  which  form 
the  basis  of  the  informational  processing  paradigm,   it  is  likely 
that  any  one  instructional  methodology  interacts  at  a  variety 
of  cognitive  processing  levels.     Having  briefly  presented  an 

« 

overview  of  way 53  that  instructional  strategies  of  supplantation 
or  instructional  direction  could  interface  with  the  various 
cognitive  processing  stages,   the  remainder  of  the  paper  will 
discuss  in  some  detail  the  third  alternative-learner  concrol. 

■  1,f'f}.^Ir. J-ontrol  and  Learning  St  ra tegy  Training 

Several  recent  .reports  have  investigated  Like  effects  of 
exr.eznaily   appiieu    leaniiny    ^LxaLeyy   pxOylcJiT^  Wuicii  au^iupued 
lo  xnsLruct  bLudents  in  relevant  *<te  tacogmvive  proc^duies  which 
taey  cou.d   independently  apply   i.u  learning  situations.  Out: 
t,trui"gy  developed  and  tested  by  On useneau  and  cuwuiKoii  \H7'J) 
is   aesi    tiiteu   ny    Lhc   acronym  i-KJKi  :a\  anu   include^,      wood    Lu  Suiidy; 
r^adin.j   for  Undo  r  <;  tan<  1  i  ng  ;   Recalling  material;   Digesting  material; 
lixp  uidmg  knowledge  by  self    inquiry:   and  Hovicanq  in  i  stake:;, 
kar'ic'iar  '•:".;>!■  r.  i i-.a  .  placed  on   thn    1 1  ca  1]    stMt^jv    in  which 
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student  s  wore  directed  to  transJafe  th<>  materia  L  into  an 
alternative  symbol  system  by  one  of  three  processes : 
(I)   paraphrase/imagery   (2)   networking  or   (3)   analysis  of  key 
ideas.     For  paraphrasing/imagery  pupils  were  directed  to  transfer 
material   into  natural  language  or  pictures.     In  networking, 
materials  were  transformed  into  specific  node-link  maps  analo- 
gous to  long  term  memory  network  models  of  information  storage. 
Analysis  oi   key  ideas  was  a  structured  alternative  to  the  net- 
working strategy. 

The  effects  of  these  strategies  were  evaluated  in  a  study 
comparing  pre  and  post  test  outcomes  for  participants  in  a  one 
Semester  learning  strategy  training  course  with   'no  treatment' 

* 

control  groups.     Because  of  nonrandomi zation  of  assignment  and 
sel f selection  bias  a  rigorous  interpretation  of  the  results  is 
not.  warranted.     However  the  data  from  this  study  as  well  as  a 
previous  study  by  Hoi ley,  Dan  Serean  and  coworkers    (1979)  did 
suggest  positive  effects  of  th<    networking  strategy  applied  to 
lengthy  textoook  pas sag n0  on  "main  idea"  assessment  items,  i.e., 
essay  and  concept  items  but  not  on  "detail"  assessment   items,  i.e., 
multiple  choice  and  short  answer  responses.     Thus  as  in  the  Lucas 
..rid  Divesta    (l'j:<0)    study  different  strategies  apparently  will 
-•••'.ert  d  i  J  f  er  ent  effects  on  different    outcome  measures  indicating 
r.'.-ed   for  f.roafor  sensitivity  to  t  ransfer  appropriate  strategy. 

f-MTtun.;  :,f  i  ,itcffj<";  ami  T  "artier' s  Aptitudes 

Th<  jt  ndyke  n*id  M  it.<    (10BO)    .-xplorod   knowl.-d,;,.  acquisition 
'  r";il  liaos   in  a  study    in  wh  i  r  di    lc, lining  pi  oe«  >du  res  utilised 
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by  "good"  LfMrnt'is  in  an  initial  < -xpor  i  u*»sit  wic  taught  latter 
to  a  secomd  sot  of   learners.     T  ub   the  learning  strategies 


fro:u  the   mitia 1*  qruup  of   successful  learners.     In  the  first 
exper  ]  nr»n t ,    J  earners  were  oxpc>sed  to  u  map  in  a  series  of 
st  udy-test  trials  with  instructions  to  "l^arn"   the  map  so  as 
to  be  able  to  reproduce  it.     As  subjects  studied,   they  were 
instructed  to  verbalize  their  thinking  processes  which  were 
recorded  and   later  organized  into   learning  procedures.  The 
learning  processes  were  categorized  into  generalized  proce- 
dures of  attention,   encoding,   evaluation/  and  control.  These 
procedures  were   then  correlated  with   "good  1   and  "bad"  learning* 
outcomes  on  the  Map   learning  task.     It  was  found  that  with 
regard   to  attentiona]   processes,   good   ] earners  took  a  systematic 
approach,   partitioning  the  map  into  segments  and  using  systematic 
sampling  of  elements  more  frequently  than  poor  learners.  On 
later   trials,  memory-directed  sampling  wherein  learners  focused 
attention  on  urrl  earned  elements  was  more  heavily  used  by  good 
learners.     With  regard  to  encoding  strategies,   subjects  differed 
ljt.tle   in  verbal   learning  procedures.     However  effective  learners 
u  .'.id   frequent:  and  varied  spatial   learning  strategies.  Finally, 
while  learners  evaluated  their   progress,  good  learners 

cva  }  >r«  t » »d   un  l  (Nt  rned  e  1  ^mentis  ,    1  g  nor  j  ng   1  nf  ormati  on   tin  »y  a  1  ready 
knew  win  le  poor   learner:;  spent   their    1  ime  confirming  that  they 
ilr^ady  Vwi'W  c<+il  un    i  n  f  <;t  n\i  t  i  on  .      Further,   good    learners  were 
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.i»ojc»  accurate   in  their  evaluation  of  what  they  did  and  did 
not  know   than  poor  learners. 

Based  on  the  mapr  learninq  strategics  of  the  "good" 
] earners,   a  training  program  wan  developed  whereby  three  groups 
of  subjects  were  exposed  to   (1)    the  use  of  the  effective  pro- 
cedures   (2)    the  use  of  procedures  uncorrelated  with  performance 
and    (3)   no  training.     After  an  initial  pretest  consisting  of 
three  study-recall  trials,   a  20-minute  training  program  was 
followed  by  two  practice  trials,   a  review  of  procedures,  and 
. a  test . 

The  results  indicated  significant  improvement  for  effective 
procedures  groups  although  an  interactive  effect  revealed  that 
high  visual  ability  subjects  were  able  to  utilize  the  strategies 
efficiently,    lower  ability  subjects  improved  no  more  than 
subjects   in  the  other  groups.     Interestingly,   there  was  no 
correlation  between  visual  mrmory  aptitudes  and  effective  proce- 
dares  used  in  pretest  trials  indicating  no  strong  relationship 
between  aptitudmal  strength  ana   "natural"  utilization  of  that 
skill  as  an  effective  learning  strategy.     Therefore  a  need  to 
overtly  direct   learners  to  capitalize  on  their  aptitudinal 
strengths   is  indicated,   especially  for  learners  of  apparently 
high  aptitudes  but  poor  per f ormance  outcomes. 

hearrrjr    fori*  rnl    and  Computer  Assisted  Learning 

In  riJii-t  ion  to  the   ]«  annnq  strategy  programs  which 
attei-pH-d   to  preside  sub  jet;t  s  with  a  variety  of  qualitatively 
ri  3  ■  *  f'r  <*u  f      l|  aff  >qn  i  t  i  ve    i  nsf  rurt  i  onj  1    i  nt  erven*  i  ons  /    lear  nor 
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—  trol   hlu  h,on  bu.lt   ,ntu  rompu.-.r  ,r,sr;-od  instructional 
■'yM-"'n'1-     Tt'nnyr'°ri  and  »"tLicy   (1980)    report      comparison  of 
outcoa.es  va'yiny  the  locus  of  instructional  control,  i.e^ 
»n  the  student  or  i„  the  computer  assisted  learning  program 
•■nth  the  presence     r  absence  of  feedback  as   to  pupil  progress 
and   instructional  needs.     When  the  program  maintained  control, 
the  number  and  sequence  of  examples  illustrating  g1Ven  concepts 
v.ere  adaptively  adjusted  in  terms  of  pupil  pretest  and 
instructional  progress.     When  learners  maintained  control,  they 
•were  free  to  adjust  the  numbers  of  examples  and  sequence  of 
concepts.     Feedback  in  both  instances  consisted  of  informing 
pupils  of  their  learning  progres     at  the  completion  of  the 
Pretest  and  after  each  response.     Confirming  previous  results,  ' 
the   learner   control  group  without  feedback  did  not  reach 
criterion  performance,  terminating  the  instruction  before  they 
achieved  mastery.     Students  under  program  control  and  learner 
control  with  feedback  all  reached  criterion  with  the  learner 
control  group  completing  instruction  m  significantly  less 
Lime  than  the  computer  control  group. 

mis  study  seems  to  indicate  that  while  learner  control 
strategies  are  not  successful  when  pupils  make  independent 
elisions  as  to  their  ..nr.truct  j  onal  needs,   w,  th  feedback  their 
Performance  become  c.qi  .vabuit   to  subjects  exposed  to  computer 
control    conditions  and   ,n  less  time.     It.  may  be  that  the 
'Uidpt  ':tf'll'"»y  ^ich  was  qunnUtafivo   rather   than  qualitative 
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m  nature  would  m-L  interact  with  aptitudinal  differences. 
''""r,!  rr;'(virch         —   t(>  ^■^'••'••i'u.h  betw-en  learn-!  control 
which  1.  ha-d  pr.iinr.iy    ,S1  gu.ntitatLve  adaptation  such  as 
the  number;  of  samples  and  that  which  incorporates  qualitative 
int.orv.-.  txons  .sue!,  as   imagery  or  i.e.aa«.Hc  representations 
of  information. 

•°:Ufnir'dry  and  Conclusions 

It  has  been  the  position  of   this  paper  that  relevant 
generation  of  instructional  desiyn  principles  which  will  pro- 
vide an  accurate  predictive  basis  on  which  to  proaucc  effective 
instruction  will  only  result  from  an  instructional  design 
theory  of  sufficient  comprehensiveness  to  allow  inclusive 
hypotheses  generation.     In  keeping  with  the  cognitive  psychology 
^-.pective,   such  a  theory  will  link  instructional  methodologv 
to   learning  outcomes   in   terms  of  cognitive  operations  whirh 
interface  between  the  external  stimulus  and  the  outcome  called 
learning.     By  understanding  the  psychocogm tive  mechanisms  of 
pjrticular  instructional  attributes,  sufficient  construct 
validity  may  bo  achieved  to  permit  reliable  prescriptive  instruc- 
tional i  ntorvontj  oris . 

One  approach  whereby  instruction.  I  design  strategies 
nay  be  linked  to  information  processing  si  ages  is  to  identify 
.1  continuum  of    loci   of   cognitive  ptoeessi       including  sub- 
Plant.it  ion  of   cogn.Uve  operation-:  by  the  instruction,  activation 
<>!    cognitive  ope!, diem  by  manipulating   Mi-   instructional  direc- 
tions,  -u.d  total    learnot   control.     A  n.-jativo  relationship 
b.-lv>o,.n  ,h.-  d,.,,r.-e  of    instructional    ,r,sumpl  ion  of  coqinhve 
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;■>;  ort'NM  nq  upfMUon  ,in-!  qonera  1    dpi  1 1  ud  ma]    ability  was 
suggested    liiplyin-j  i  hat  high  ability  3**arners  be  exposed  to 
a  minimal    amount  of    instructional    j  n  t'jrvont  ion  designed  to 
direct  or  activate  specific  cognitive  pathways. 

Finally  With  development  of    the  cognitive  processing 
perspective,    instructional  technology  research  may  return  to 
exploration  of   media  this  time  capitalizing  on  the  psychological 
potential  of  such  media-specit  ic  visual  effects  as  zooming  in, 
rapid  cuts,   animated  sequences  or  slow  motion.  Differences 
in  optimal  design  strategies  for  highly  pictorial  versus 
highly  textual  versus  visual-audio  systems  or  for  self  paced 
versus  externally  paced  media  can  be  defined  in  terms  of 
cognitive  processes . 

In  order  to  achieve  psychologically  relevant  hypotheses 
of    instructional  design,  an  integration  of  cognitive  informa- 
tion processing  theory  with  instructional  development  approaches 
needs  to  be  realized.     Incorporation  of  the  paradigms  from  a 
broad  spectrum  of  psychological  research  fields  into  instruc- 
tional theory  will  require  an  interdisciplinary  communication 
between  such  <  reas  of  research  as  linguistics,  cognitive 
psychology,   social  and  personality  psychology,     and  learning 
theory.     As  the   information  processing  modej   continues   to  evolve, 
instructional  design  theory  is   likely  to  become  more  complex 
and  encounter  many  inconsistencies  in  its  replications. 
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Wv.-rt  hull-si, ,    it    in  only  by  a  conscious   i  nt  erdi  :jc  j  pJ  inary 
ffiort  to  integrate   information  from  other   fields  to  formulate 
a  cognitive  basis  of  instruction  that  local  theories  or  skeleton 
principles  to  which  exceptions  may  be  the  rule  will  be  realized. 
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Til£  ROLES  OF  ATTENTION,  INSTRUCTION , 


GrvLLLS  in 


CHILDREN  'S  TELEVISION  VIEWING 


This  study  concerned  the  cognitive  aspects  of  children's  watching 
of  television.     Educatioral  research  attention  has  recently  turned  toward 
attempting  to  understand  the  communicative  elements   in  the  television  medium 
and  the  cognitive  processes  demanded  by  it   (Collins,    1975;    Salomon,  1979). 
Salomon  in  particular  has   stressed  the  role  that  symbol  systems,   and  the 
viewer's  capabilities   for   interpreting  them,    play  in  the  reception  of  a 
television  message. 

Salomon  (1979)  makes   the  interesting  speculation  that  television 
allows   for  a  very  wide  variability,   relative  to  other  media  such  as  print, 
in  the  skills  and  processing  behaviors  one  may  engage  in:     a  viewer  can  pay 
close  attention  to  cues  and  engage  in  elaborative  cognitive  activity,  while 
conversely  he  or  she  can  minimally  process  the  content  lot  the  straightforward 
narrative  (or  other   thematic)   informat  ion.     Salomon  argues   that  since  the 
pictorml  symbol  systems  are,    in  a  representative  sense,   close  to  one's  internal 
interpretive  schemata,    the  reqi ired  mental  skills  are  potential ly  not  of 
a  difficult  nature.     Thus  we  can  see   the  crucial   importance  of  attention  to 
this  process.     However,   for  picking  up  more  than  minimal   information  or  for 
comprehending  difficult  coding  elements,    certain  decoding  skills  are  indeed 
required,   and  we  should  not  necessarily  expect  children  to  have  mastered  them. 

This  study  addresses  the  following  questions:     To  what  degree  is  processing 
capability  mediated  by  one's  attentional  set,   ds  opposed  to  skills  that  one 
brings   to  the  viewing  situation?     If  attention  i_s  a  significant  mediating 
factor,    is   this   t-oe  across  various  kinds  of  information  one  can  receive 
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fron  the  st  mulus?     Is   instruction  more  nta«\ssary   for   some  kinds  of  infor- 
mation than  for  others?     Furthermore,  what   is   the  role  of  abilities   in  this 
process —both  spatial  and  verbal? 

Method 

Design.      Subjects  were  4th~  and  5 th-grader s  .     They  wvre  randomly  assigned 
to  treatment  condition.     Three  levels  of  classroom  instruction  (pictorial 
elements,  characterizations,   and  control)  were  factorially  combined  with 
two  levels  of  pre-viewing  directions   (directions  and  no  directions)   to  yield 
six  cells.     At   this  point,   ability  data  have   not  been  analyzed,   but  regression 
coefficients  will  be  calculated  within  each  cell   for  various  verbal  and 
spatial   abilities  and   for   television-viewing  behavior.     This  will  allow  the 
presence  of  apt i tude- t rea tmen t   interactions  to  emerge. 

.Ln_sJLLliirJLL?Jl ■     For  t^ie  children  receiving  instruction,   a  five-day 
classiocm  unit  was  presented  on  one  of   television's  communicative  forms, 
either  "pictorial   elements"  or  "characterization".     These  units  are  drawn 
from  a  program  entitled  "Centering  Television",   produced  by  the  second 
author  (Lehman,    1980).     The  entire    program  comprises   ten  elements  and 
hands-on  video  experience,  and  has  been  successfully   implemented  in  Madison 
area   schools.     Lacfy  element-unit   involves   selected  TV  program  viewing,  group 
ciiscussior,   essay  writing,   speakers,   and  experience  with  the  element  across 
.  ther  r.edia.      Insttuction  was  carried  out  by   the  children's  regular  teachers. 
The  control   classes  did  activities  related   to  television,   reading,  and  communi- 
cations,  hut  did  not  deal  with  communicative  aspects  of  television  per  se . 

Md ter lal s .     The  verbal   abilities  measured  were  vocabulary  and  sentence 
completion.     Spatial   abilities  measured  were  spatial  visualization,  spatial 
orientation,   spatial   scanning,   and  visual  memory.       All  measures  were  group- 
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adr- mi  stered  ,   timed   papt  r-and-p**TU  i  1    u\sts       Anoun':  of  television  watched 
was  r.«  asured  by  a  3-page  checklist 

The  stimulus   for  the  post  test  was  a  narrative  videotape  that  hn  2  been 
shown  on  commercial   television   1>   years  before   the  experiment   took  place  The 
'ape   is   in  tol'»r  and  runs   for  one  half-hour.     For  the  dependent  variable, 
three  multiple-choice  subtests  were  developed:     comprehension  of  the  story 
line  ( "Lorprtht-nsion")  ,   understanding  of  the  use  of  visuals   for  effect  ("pic- 
tures"),  and  understanding  of  characterizations   ("characters").     Eacn  of  the 
items   in  the   latter   two  subtests  was  based  on  a  30-45  second  clip  from  the 
film  that  was  shown   to  the  children  just  prior  to  presentation  of  the  item. 

Procedure .     All  children  completed  the  ability     measures   in  their  classes 
The  following  week,    they  received   instruction  according  to  their  assigned 
treatment   condition.     There  were   six  classes  altogether,   two  for  each  treatment 
To  control   tor  teacher  effects,   the   six  teachers   in  the  stvdy  rotated  classes, 
so  that  each  teacher   taught  each   treatment   in  the  course  oi   the  week.     In  the 
third  week,   children   took  the  posttest    in  randomly  determined  groups  of  13. 
For  all  groups   the  experimenter  provided  a  brief  introduction,  but   in  the 
directions  condition  he  also  instructed  the  children  specifically  to  attend 
to  visuals  and  chzr ac te i  i zd t i ons . 

Results  and  Discussion 
""Data  collection   for  tht    study  took  place  in  February   198),  so  ov\y  a  few 
preliminary  analyses  have  been  done.     For  each  subtest,   the  means  and  standard 
deviations   for  the  various   instructional  conditions  are  presented  in  Table  1. 
Simple  contrasts   (E^-rimenta]    treatment  .nean  minus  Control  mean)  show  the 
following  results:      (1)  Scores  on  the  pictures  sub_test  were  significantly 
improved  relative  to  control  by  instruction  in  pictorial   Moments  (p=.03)J 
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but  not  by   instruction  in  t  harnvt  «-r  izat  1 1  n*       (2  J   Scores  on  the  characters 
sublet  wiro  not   s  ign  i  f  1 1  un  t  ly    inpiov-d  relative  to  control  by  instruction 
in  tither  pictorial  eh-:    nts  or  characterisations.     (3)  Attentional  directions 
at    the  time  of  toting  did  not    raise  either   the  pictures   score  or   the  charac- 
ters -core   relative  to  control    (no  direct]    is)       Complex  comparisons  have 
not  yet  been   perfumed  on  the  data,   nor  have  any  analyses   relating  to  the 
ah 1 1 1 1  y  variables 

Although  an  -    tended  discussion  will  have  to  wait   for  a  full  analysis 
of   the  data,  we   can  make  some  preliminary  observations.     r\st,   on   the  pictures 
subtest,    the   pictures    instruction  showed  a  significant  effect  relative  to 
control.     This  —suit    indicates   that  children  need   instruction  in  pictorially- 
related  elements    in  order  to  apprehend  that    form  of  information.  Since 
directed  attention  aid  not  produce   the  same   learning  effect,   our  results  suggest 
that   in  order   for  us  to  increase  children's   comprehension  of  what   is  happening 
visually   in  a  presentation,    it   is  not  enough  simply  to  direct   their  attention 
to   that  channel.     We  r-ust   teach   them  something  about  the   forms   that  information 
will   tak°  before   they  develop  true  competence. 

For   the  characters  subtest,   neither   instruction  nor  viewing  directions 
produced  substantial   gains   in  children's   scores,   relative   to  control  scores 
The  distinction  between  this   and  the  pictures  subtest  might  be  due  to  differences 
in   the   learning  process* s   involved.     Those  processes  relevart   to  the  charac- 
ter iz  it  ion   lessons—observation  and  the  drawing  of   inferences  regarding  charac- 
ters'  personalities   and  mot  i  vat  i  oiis— involvr  elaborating  on  information  already 
received  rather   than  acquiring  new   information   in  relatively  unfamiliar  forms, 
as    is   the  case   in  the  pictures  cjndition.     Ihus   it  might  be  more  difficult  to 
stimulate  children  to  produce   this    form  of  c  1  abora  t  i  on  —  they  have  already  acquired 
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habitual    Kvels  of   pr^rssin-  story  content,     iLwv^r,   at   this   point   all  oar 
conclusions  rust  be  considered  tentative. 

The  viewing  directions  at   the   time  of  testing  did  not   produce  any  signi- 
ficant changes   in  comprehension.     Nevertheless,  most   previous   research  supports 
the  influence  of  one's   attmrinnnl  set  on   information  acquisition.     The  dis- 
cussion prior  to  viewing  naj   not   have  produced  an  adequate   shift    in  the  attention 
pitterns  children  used.     As  alternatives,    future  studies  might  investigate 
the   inserting  of  directions   into   the  program  itself  or  the  use  of  priming 
questions,   addressing  the  content  directly. 

At    this   point   in   the  analysis,   no   firm  conclusions  are  offered.  Complex 
interactions  anong  the   treatment   conditions  remain  to  be  inspected.  Further 
analysis  will  also  reveal   the  role  that  viewer  abilities  play  in  the  learning 
process.      These  will  be  completed   [lt   ^h     iu  «r  future. 
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Tabic  1 

Mi  .in  Scores  of  Children  on  Lath  Posttest 
in  llac\    rnstruc t ional  Condition 


Test 


Comprehens  ion^ 
Pi  c  turese 


Charac  t ers 


f 


Pictures3  Charac tersb 


Con trolc 


Mean      S.D.         Mean       S.D.        Mean  S.D. 


9.92  1.99  9.86  1.87  9.74  1.92 
7  46  1.77  7.29  3 .63  6.81  1.82 
8.27       1.89        7.98       1.82        8.62  2.2l 


an  =  52 
bn  =  51 


^Maximum  score  =  13 


Max i nun  score  =  12 


Maximum  score  ~  11 
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ABSTRACT 
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Brooke,  Martha  L.     Visual  .learning  stimulus  considerations:     concept- re  1  a  ted 
graphic,  arbitrary  graphic,  and  verbal   label  symbols,     Presentati?n  given 
for  the  RTD/DID  joint  session ^on  "ID  &  Messages  from  Research"  at  the  AECT 
Convention,  Philadelphia,  AprtVl98l. 

This  presentation  concerned  t he > des i gn i ng  of  visual    learning  stimuli,   a  step 
within  the  systematic  approach  to   instructional  development.     Decisions  regarding 
the  design  of  learning  stimuli  are  made  following  task  analysis  and  instructional 
event  decisions  and  go  beyond  questions  about  display  technology  and  teaching 
method. 

The  primary  purpose  of  this  presentation  was  to  discuss  the  implications  for 
instructional  developers  of  the  research  on  three  types  of  visual   symbols.     1  he 
research,  conducted  by  the  presenter,  compared  the  learning  and  long-term  retention 
of  concept-related  graphic  symbols:,  arbitrary  graphic  symbols,  and  verbal  label 
symbols.     The  I  earning  task  was  psychomotor  responsB  acquis:*:ion  to  these  three 
symbols.     The  psychomotor  response  mode  was  used  because  it  would  be  a  different 
mode  of  response  than  the  pictorial  and  veroal  modes  of  the  symbol   stimuli.  The 
research  question,   then-,  was  which  of  three  symbol  s  t  i  mu  1  i --concept- re  1  a  ted  graphic, 
arbitrary  graphic,  or-verbal    label—would  most  rapidly  bring  a  psychomotor  response 
under  control  and  would  maintain  control  over  tine?     Because  of  its  inherent  mean- 
ingfulness,   the  concept- re  1 ated  graphic  w.is  predicted  to  exceM   on  both  learning 
and  retention  measures.     Because  of  a  lack  of  previous  research,  there  was  no 
prediction  between   the  arbitrary  graphic  and  verbal    label  on  either  measure. 
Thirty-one  subjects  from  a  random  sample  of  university  students  participated  in 
the  learning  phase,   twenty-six  subjects  relurned  for  the  retention  test.  Five 
psycho'  actions  were  used  in  this  study  with  each  action  represented  by  a 

concept- related  graphic,  an  arbitrary  graphic,  and  a  verbal    label,  making 
a  total  of  15  symbol   stimuli.     Stimulus  familiarity  was  controlled  for 
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by  generating  new  symbols  which  included  two-syllable  nonsense  words.  As 
predicted,   trie  concept- re  1  a  ted  graphic  excelled  among  the  three  symbol  types 
on  both  the  learning  and  retention  measures.     The  arbitrary  graphic  had  a 
faster  rate  of  response  acquisition  than  the  verbal    label;  but  at  the  tine  of 
retention  testing  7-8  weeks   later,   there  was  no  significant  differences  between 
il.c  aio.frary  graphic  and  the  verbal    label  symbols. 
This  presentation 

discussed  the  range  of  visual  symbol  options   (Wileman,  1980V 
presented  the  attributes  of  three  symbol  types  (i.e.,  concept-related 
graphic,  arbitrary  graphic,  and  verbal  label). 

discussed  the  implications  of  the  research  findings  on   learning  ant 
re  ten  t  i  on , 

In  summary,    instructional  developers  were  encouraged  to  look  beyond  a 
simplistic  p i cture- ve r* js-word  choice  of  visual    learning  stimuli  and  to  con- 
sider a  rich  range  of  symbol  options,    including  arbitrary  symbols. 

Footnote  y 
This  talk  is  based  upon  the  presenter's  dissertation  research  which  will 
be  defended  during  the  fall    1 9 8 1 : 

Brooke,  M.L.     A  comparison  of  learning  and  retention  using  concept- re  1  a  ted 

graphic,  arbitrary  graphic,  and  verbal  label  symbols.  (Doctoral  dissertation. 
The  University  of  North  Carolina  at  Chapel  Hill,  1981). 
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Abstract 


The  present   investigation  experimental  ly  examined  a  networking 
learning  strategy  and  its.  affects  upon  f aci  1  itali ng  the  learning  of  field- 
dependents .     Also  considered  was  the  learning  behavior  of  fi el d- indepen- 
dents compared  to  field-dependents  with  a  learning  strategy.  Learning 


instructional  program  varying  in  levels  of  complexity.     Two  levels  of 
learning  performance  were  evaluated;   list  learning  and  spatial  learning. 
The  networking  learning  strategy  did  improve  the  learning  behavior  of 
the  field-dependents  on  both  learning  tasks.     Visual   stimulus  complexity 
did  not  interact  with  field-dependence-independence  or  f ield-depeiidenee 
plus  strategy. 


behavior  was  examined  under  the  condition  of  receiving  a  visual 
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_Pat_u)nale  &  la  lated_  \  i  tiiratun> 

The  present   research  report  de-cribes   in  brief  «i  research  efiort  it. 
progress.     This  research  effort   has  resulted  from  a  pilot  studv  eonduc 1 1 -i 
in  1979  at  The  Oliio  Stat^  University.     The  finding  of  the  J979  pi  Jot 
were  published   in   the  voJume  7,   number  ?,   1980  issue  of  Journal  of 
Instruc  ti'on.il .  j^Vv-ho  ljj^y ,   (Canelos,  Taylor,  Gates,  1980).     The  pi  Jot  study 
investigated  the  affects  of  visual   display  complexity  upon  the  academic 
learn iny  of  f i eld-dopencents  and  fi eld- independent s  as  measured  bv 
performance  on  three  different    levels  of  instructional  objectives.  Hie 
results  of   the  pilot  study  yielded  significant  effects  indicating    »  com- 
plex relationship  between  the  cognitive  style  evaluated,  visual  display 
complexity,  and  instructional  objective  level.     The  general  concilia:  .n 
implied  from  the  results  of  the  pilot  study  was  that   f ield-dept ndent s  wei\ 
at  a  learning  disadvantage  when  learning  from  complex  visuals  Uiun 
required  to  perform  on  more  difficult  instructions 1  objectives.  Field- 
independents  did  not  seem  to  show  similar  detrimental  aifeets  upon  their 
learning  behavior.     The  results  and   implications  from  the  pilot   study  has 
initiated  additional  investigation  involving  the  cognitive  variable  of 
field-dependence- independence  and  visual  display  complexity. 

The  present  research  in  progress  has  added  the  operational  variable1 
of  a  cognitive   learning  strategy.     The  learning  strategy   u,  the  present 
study   involves  an    information  processing  strategy  thai   relates  to  the 
internal  cognitive  organization  of  t o-be- 1  earned  information.     The  strategy 
group  subjects  were  trained  to  use  an  information  processing  technique 
which  allowed   them  to  manipulate  (ognitively   (mentally)   ins trm  t i onal 
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inform.it  i  on  during  the  encoding  ,md  retrie.  A   st.i;    s  of  memory.  The 
specif. i    Learning  strategy  used  in  this  study  combi  'ed  an  imagery  pe>g- 
mnemonic  memory  technique  and  a  hierarchical   retrieval  memory  technique. 
Bower   (1972,   in  Tulving  &  Donaldson,  Lds.)  prov.des  an  excellent  func- 
tional  description  of  how  these  two  memory  techniques  are  hypothesized  to 
operate  to  facilitate  memory  during  teaming.     When  using  the  imagery 
mnemonic   the  person  has  a  consistent  rule  that  gives  direction  as  to  what 
to  do  cognitively  with  each  element  to  be  memorized.     The  imagery  mnemonic 
jrovides  the  lenme*"  with  a  place  to  file  each  item  in  the  cognitive  struc- 
ture while  also  providing  him  with  a  ^et  of  retrieval  cues.     Ttie  imagery 
mnemonic  will  also  give  the  learner  a  retrieval  plan  to  facilitate  the 
accessing  of  available  memory  store.     This  retrieval  plan  give =  the 
learner  a  place  to  begin  recall ,  a  procedure   for  searching  through  the 
cognitive  structure  for  the  to-be-recalled   item,   and  a  way  to  know  when  to 
terminate  recall   if  rhe  item  has  been  found  or  is  not  available1.  Similar 
to  the  imagery  peg-mnemonic  is  the  hierarchical  memory  technique.  However, 
the  hierarchical  technique  adds  the  additional   feature  of  chunking 
related  memory  elements  iito  a  network,  of  interrelated  data.     Mere  speci- 
fically,  the  hierarchical    technique  consists  of  storing  supc  r<>rd  1  nan t 
category   labels  and  related  subordinaut   elements    in  an  interrelated 
structure  resembling,  a  network.      Lhereroie,  all    relevant   lnfoTu.tl  ion  youUi 
tend  to  be  related   in  a  single  ''chunk"  or  set  consisting  of   t  hi    stijH  r- 
ordinant   labels  and  subordinate    re]  if  ed  %n  i  orm  it  i  on  .     Retrieval  then 
becomes  a  matter  of    recalling,  the  "chunk"  of    nif ormat  7 on ,   and  t . ** ■  n  sear*!nnc 
through  that  chunk  or  set   of  element-    for  the  spe<  »lic  recall  eliiunt, 
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rathi  i    than    ,  Mnhinr  through  all  possible  memorv  storo.  Additionally, 
the   ,upi»rordiM.nt    semantic   labels  would  Lend  to  relate   logically  in 
one  unothi  r  forming  an  overall  network  of  in  t  er  re  1  a  t  ed  data,  or  in 
essence  a  single   large  memory  chunk   or  categorical  information. 

The  cognitive  style  variable  of  field-dependence  and  f ie  Id- i ndepen- 
deiic»>   is  still  utuli  r  examination   in  the  present  studs'.  Operationally, 
the   learner's  particular  cognitive  style   is  actually  an   innate  01  ''built- 
in"   learning  strategy   (Witkin,  Moore,  Goodenough ,  Cox,   1977).  The 
cognitive  style  is  assumed  to  develop  by  the  interaction  of  the  person's 
biologic  il   characteristics  and  his  or  her  environment    (Levin,  1931). 
Once  formed  a  particular  cognitive  style  is  quite  "hard  and  fast"  and  is 
not   likely  to  change.     How  the  person  interprets  information  from  the 
environment  and  uses  information  is  determined  by  the  cognitive  tvle. 
Therefore,   the  cognitive  style  operates  analogously  to  an  executive  pro- 
gram Ln  a  computer  (Gagne,  19  77).     The  cognitive  style  is  a  mw^Vl,in 
system  or  a  set  of  super  plans  the  person  will  make  operational   when  the 
opportunity  occurs  to  acquire  information,  solve  a  problem  or  simpl> 
daydream  (Miller,  Gulanter,  Pribram,   1%0).     If  the  learner  has  a  cogni- 
tive style  system  which  is  not  adept    at  processing  information   in  an 
effective  way,  he  or  she  could  be  at  a  significant  disadvantage    in  the 
learning  situation.     Attempts  have-  been  made   to  match  instructional 
approach  with  cognitive  style   type.     1'owever,   practical   applications  have 
not  been  reaMy  available  from  the  abundance  of  Tra  i  t -by-Treatment 
interaction  studies   (Brae  hi,    1970).     The  prnnar>   rt.fjt.tircher   m   tin-  area 
of  f  ield-deptndeiu  ,  and  f  ie  1  d-  i  ndependt  n  ts  ha-,  luen  Witkin  (19/1). 
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The  research  efforts  of  Witkin  and  his  col  kaj;iu's  h  iv  determined  that 
there  exists  clear  differences  in  th.    .nlonn.it  ion  processing  l.'P  ili'ht  n 
between  f  leld-dept  ndents  and  f  it1  Id-  independent  s   for  different   i  n  f  on  at  l  lu- 
processing  tasks.     The  f ield-depci.-Jent    (fd)   is  characterised  as  a  global 
thinker,     the  fd  confuses  figure/ground  relationships.     The  fd  h..  .  dif- 
ficulty abstracting  relevant  from  irrelevant  data  in  a  visual  percept. 
The  Id  toads  to  store  conceptual   data  in  general  or  overlapping  categories 
rather  than  in  discrete  conceptual  categories.     The  fd  tends  to  trnve 
difficulty  during  encoding  structuring  information  ni  a  well  organized  \;av 
in  memory.     Such  well   structured  memory  systems   In  the  learner's  cognitive 
structure  are  believed  to  facilitate  the  recall  of  available  information 
from  memory  (Tulving,   1963).     On  the  other  side  of  the  continuum,  the 
field-independent   (ii)   cognitive  style  can  be  characterized  as  an 
analytic  pereeiver  of  stimulus  information.     The  fi   is  able  to  penev/e 
relevant  items  as  discrete  from  their  background.      fT.e  fi  is  able  to 
restructure  information  in  memory  into  //ell  organized  stable  and  clea: 
clusters  to  facilitate  later  recall   of  available  memory  information.  When 
experiencing  a  chaotic  visual  stimuli,   the   fi    is  able  to  impose  a  stric- 
ture on  the  visual   perceptual  information. 

3t    is  likely  that   the  perfect   instructional  environment  could  be 
designed  tor  the  fd  and  also  foi    the   fi   based  upon  what    is  now  known  about 
their   idio  >;icrati<:   learning  behavior.     Such  "pertett"  learning  environ- 
ments rou  Id  he  dsigriLd   tor  any  cognitive  style.     However,    is  this  a 
pjausibl"  solution  .u  the  problem  oi   an   ineffective   inforuiatfon  process  i\v t 
stvk  I    It  would  seem  to  be  more   jugit.il    to  pit  sent   the  learner  with  a  set 
of    learning  strategics   that  would  f.u  ilitate  his  n\    her  information 
processing    »n  any   learning  envitonuent.     Such  t  ontent- 1  adopt  nd»_  nt    su  iU  ■;. 
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would  if  l'lf  lu  tli*-  oogn  i  t  i  v'i   i.t'iiiti'*"  of    i  uformn  t  ion  ,  or  tin    ,k  mil 
cognitive  rn.inipul.it  ion  ot    inhunit  umi  :>\   tli     harr-T  during  jiifur  mLioii 
proi  t'ssmg.     Specifically,  «i  cont  c  in-  1  utK  ju  nde  nr  burning  siratey.v  w-houl 
al  low  L  he  lea  nn1  r  to : 

1)  abstratt   ri'levmt  from  irrelevant  information, 

2)  as  si  ma  I  iU    I  o-be-1  earnr  d  i  n  forma  t  i  on  el  f  i  t  i  out  ly  into 
the  existing  cognit  ivo  structure, 

3)  s  t  ore  m  v  j  n  fo  rmat  l  on   in  a  stab  1  c    and  Mr  ir  way  d  i  s- 
tinct    I  rori  data  already   in  the  cognitive  structure, 

4)  recall  av.nlab'  •  information   fror.i  monorv  store  when 
ne  cessa ry . 

A  number  of  cont ent- independent   learning  strategies,  designed  to  allow 
learners  to  cognitiveiy  manipulate  to -bo- learned  academic  materia],  have, 
been   investigated  wi  th  significant  iosults,    (Caiulos,   1979  ;  Danscrcau, 
in  O'Noil,   LJ.;  Uowt  rs    1^70;  U'Neil,    1970,  O'Neil,    1979;  Bower,  1972, 
in  Tulving  c*  Donald  son ,  Ed.,.). 


Research  J^esign  w  P roeedu re.s 

The  present  research  effort   further   investigated  the  cognitive 
va  r  i  ah  1  f  oi    f  ie  1  d-d* -pendents-  l  ndepc  ndc  n  t  > .     The   i  n  format  i  on  processing 
strategy   invest  ia;a!ed  w.ij  a  coubinatiou  ot    the   imagery  peg-iurieuon  i  c  aad 
the  hierarchical  (retrieval   learning  strategy.     To  simplify  dis.  u^uon, 
the   information  processing  strategy  used   in  this  study  will   b*  labeled 
a  "networking  stiaUgy.M     As  was  Ment  i  med  previously,    the  networking 
strategy*  was  ^pet  i  f  i  *  a  1  ly  desh.md  to   facilitate     the  abstr. idiot  pro*  es 
the  ass  j  m  j  1  at  l  on  process,   the  ^tiinge  of   i  nf  orr.ua  \  on  in  a  stable  ,ind  ch 
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way,   and  the  retrieval  provss. 

The  expo  v  I  v  c  n  Lai  design  of  tins  study   implied  a   3  x  3  an,)j\    is  of 
variance.     There  wpj  three   levels  of  the  cognitive  variable: 
J )     fie  Ld- independence  'f i) 

2)  f iel u-dependonee   ( fd) 

3)  field-dependence  +  Networking  Strategy  (tdN) 

lhe^external   variable  was  visual  display  complexity.     The  vimmI  displays 
were  pre  rented  as  an  academic    instructional  program  via  2x2  slides 
and  an  audio  tape.     Hie  academic  program  was  about  the  parts  and  opera- 
tions of   the  heart.     There  were  thn e   levels  of  the  visual  display  ex- 
ternal variable: 

1)  1  ine  draw  i  n;;s 

2)  detailed  color  illustration 

3)  color  realistic  photograph 

Additionally,    learning  performance  was  evaluated  on  two  types  or  levels 
of   instructional  objective: 

J)     a  list   learning  task 

2)     a  spatial    learning  task 

Subjects  who  participated   in  the  study  were  undergraduates  from  an 
inst  rut  t  ional   media  course   in  tin    Colleg--  of  Education  at  Ohio  State 
UniversLtv.     Each  .subject   received   five  rrodif    points  toward   tin  ir  final 
grade    in  the  couise  for  their  par  t  i  <  l  pa  t  i  on .     There1  were  (81)  subjects 
in   th«.    study.     Subjects  wen-  pretested   to  determine  their  knowledge   lev*  Is 
in  heart    ph  v  s  i  o  1  oyy ,   those  with,  significant  knowledge   levels  were  dropped 
f  rom  t  he  dat  l  poo  i . 
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Sub  i  i-c  t  s  r  ec  i-  i  v«  d  tirv  Thurs  t  nr.s  C  \  cv  -a  n  ■  h-st   to  de  tormi  no  t  In*  1  r 
degree  of  f ield-dep*  luIenceMndepeiuiL*' The  .subject  pool  vns  Lii-   i  spl" 
on  the  fd-fi   variable  into  three  groups  fd,   fL,  and  fd  with  the     *  ininv 
stfutegy.     From  this  point   sub  juris  won1  randomly  assigned   to  the  tlm-e 
instructional   programs.     The  programs  were  presented  during  one  cla-,s 
sostion.     Each  c»  1  - 1  ho  instructional  programs  was  presented  at   the  same 
time  but. in  different  classrooms  of  course.      ihe   fd  tfith  the  learning 
strategy  group  was  trained  on  Lbcir  strategy  during  the  hour  preceding 
the  scheduled  presentation  of  the  instructional    programs.     lmi.U'd  1  at  e ly 
following,  the?  instructional  programs  all   subjects  u-re  given  the  test 
battery  measuring  list    learning  and  spatial  learning,. 

Resu 1 ts  &  Piscuss i  on 

Two  separate  analysis  of  variance  were  computed  with  she  resulting 
rnw  data.     One  analysis  was  done  for  the  list  learning  task  d.il  .1  and  one 
for  the  spatial    learning  task  data.     The  list  learning  data  will  be 
considered  f  irst . 

The  list  learning  task  was  measured  by  us in;;  the  Terminology 
test   from  Dwycr's  (1967)  research  work.     The  list   learning  task  ls 
relatively  simple  compared   to  spatial    learning  or  ton\eptual  learning, 
ihe    learner  was  required  to  know  the  names  of  thte  parts  of  the  heart  for 
this  task  and  demonstrated   that    knowledge  by  identifying  the  correct 
part  name  when  given  a  brief  description  of   that  part.     The  learner  did 
not   have  to  kimw   information  about    the  relationship  of  a  specific  part 
to  the  set    of   pa  rt  s ,  oi   the  location  oi   one  pari   to  .mother  to  p«. form 

*   on   tie    list    learning  task.     <\dd  [  t  iona  1  1  y ,    th.    part  names  v..  it    cleat  1\ 
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J.ibolcil  on  each  J  x  1'  slide ,  iiuik  i  n     part  p.  "'h-  1  eai  n  i  ui;  relative  I.   *  as  v. 
TermiiK^i«gy  test   d  ita  yielded  Mput  ii'.uit    '-.-.pits  on  the  f  1  e  1  d- dep. Mide nt  , 
field- i  nd»-pendent  ,   f  u- 1  d-dependt  nt  networking  strategy  variable, 
F  5   (2,  72)  =4.45  J,  |'<()r).     Follow-up  testing  with  a  Tul^oy  test  at    .0')  a  1  ph  i 
ind  icated  LluL   the,  f  ieid-  independent  s   (X.  -  1  1  .  52)    1  earning  per  feu  mai^e 
was  superior  to  Liu-   I  i  e  1  d-depeiulent  s   (X.-K.M)    learning  perf ormant  t  . 
However,   the  field-  independent  s   (w  "11.31!)   pe  rf  ormanee  did  not   dilfer  1  r  ^. 
the  f  i  eld-depend  .mi  t  s  networking  strategy  (X.=9M07)   gioup.  Although 
the  f it  1 d-dt pendent    networking  strategy  m<\in  (X.-9.07)   was  greatei  than 
the  field-dependent   mean  score   (X.--8J63)   they  did  not    differ  s i i f u an t 1 y , 
The  Terminology  Lest   data  did  nuL  yield  significant  results  for  the  cun- 
plexity  variable?,  T  t   (2,  72)-. 09,  or  with  the  interaction,  F,       , /2 )  =  L .  1{' , 
The   resulting  data  from  the  Terminology  tout    indicated  that   the  networking 
strategy   improved  the. learning  performance  of  the  field-dependent",   sinv  o 
the  field-dependent  networking  group  did  not  differ  sign i fi can t 1 v  from  tin 
field-independent   group.     This  result   implies  t hat   the  networking  stra- 
tegy fa  il itated  the  f Le Id-dependent s  to   improve  their  basic  information 
processing  of  academic  information.     It   is   likely  that   the  complexity 
variable  failed  to  be  significant    in   this  experimental    setting  si nee 
each  slide  had  the  relevant  part  name  clearly  lain- led,  mailing  list 
learning  a  relatively  simple   task.     Similarly,    the   interaction   „ould  ik«i 
be  significant   if  coupl  exi  t>   effects  uere  min.mi/.ed  by  th^  pari  r..une 
labels.  Insert  TabTi    "  Tiu"  l  T^pTre 

The  spatial    Uaining  task  was  measured  by  using,  the  Drawing,  test 
from  iter's  (1%7)    reseai  ch  work.     Spatial    learning  in  this  sitn.il  n»n  '  u  - 
a  more  complex   Icming  than  simple   list   learning.     To  perlou,.  s«  11  on 
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Table  I 

Terminology  Tost   (list _J earning  ta s k) 


Source 

df 

SS 

MS 

F 

P 

Visual  Complexity  (A) 

2 

2.745 

1.373 

.09 

.50 

i 

fd/fd+S/fi  (B) 

2 

130.671 

65.336 

4.453 

.05 

(A)  x  (B) 

4 

69.70 

17. 42} 

1.188 

Wg 

72 

1056.44 

14.673 

Table  II 

Terminology  Test,  Means  and  Standard  Deviation 


Simple 
Visuals 

Illustration 
Visuals 

Complex 
Visuals 

field 
dependent 

X  =  8.44 
SD  -  3.89 

X  =  7.78 
SD  =2.78 

X  -  9.67 
SD    -  2.83 

X  -  8.63 
SD  =  3.30 

field 

dependent 

strategy 

X  -  10.11 
SD  =  2.64' 

X  =  10.00 
SD  -  3.83 

X  -  7. 11 
SD  =  4.72 

X  =  9.07 
SD  -  4.07 

field 

independent 

X  =  11.00 
SD  =  2.87 

X  -  11.89 
SI)  -  4.23 

X  -  11.67 
SD  -  4.06 

X  -  11.52 
SD  =  3.78 

X  =  9.85 
SD  -  3.35 

X  =  9.89 
SD  -  4.03 

X  -  9.48 
SD  -  4.37 
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the  spatial    learnim,  Lask  Liu-  liMi'iH  r  i^ust  aiipuire   nifurni.it.  i  on    :!>"!  t  L 
part   name,   the  parts  specif k    lot  at  ion,   and   ml  t,iiMi  kmi  about   he'  t 
part  relates  to  the  other  set  of  parts  \-lmh  rial  i    up  the  overall   ^>  L. 
of  parts.     The  analysis  of  the  spatial    t  ask  data  vj  el  tied  sign  i  f  j «  1 
results  on  the  f  ie  1  d- independent  ,   f  i  el  d-dopendent  ,   caud  f  ifj  d-dt  j^'ikK  nt 
networking  strategy  variable,  I',    (2  ,  72)  =0 .  Pi  8  ,  p<.0a,     lollw-up  t'-.t^ 


using  .    Tukoy  measure  set  at   .0*)  alpha  found  the  [  n- 1  d-  i  ndependeut  greiin 
(X.=ll.oJ)   to  differ  significantly  from  the   field-dependent  groun 
(X.  =  8.  5q) .     The  f  ie  1  d- independent   group   (X,  =1 J  .  8  J)   d  i  d  not  d  i  i  *  *  -  r 
significantly  from  the  f iel d- dependent  networking   strategy  group, 
(X.  =11.15).     The  field-dependent  networking  .-strategy  group  (X."iJ.l>) 
performed  significantly  better  on  the  spatial  task  than  the  field- 
dependent  group  (X. --8.39).     lite  resulting  analysis  also  found  s  i  gn  *  r  lean  .e 
in  the  complexity  variable,   F,   (  2 ,  /  2) -1 0. 1  7  ,   ?<.()[.     Follow-im  test  Lr; 
with  a  Tukey  set  at   .05  alpha  found  that   Lin1  line  drawings  produced  a 
sigui  f  ieantlv  better  learning  per  rormanrc  iX.=ll,9t)  than  the  color 
realistic  photograph   (X.-8.15).     The  line  drawing  (X.=ll.  96  )    failed  '.u 
produce  a  significantly  better  iearuLng  score  than   the  detailed  mhir 
illustration,    (X."J1.4'i).     However,    the  deiailod  color  illustration 
(X.  =  ll.V*)   j)  reduced  a  significantly  better  spatial    lea  ruing  pv.  i  »  oi  M».m  < 
than  th.    tol>r  red  isLic  photogiaph.     A  significant  i  titer. let  i  on  d:J  not 
result   ia  this  experiment  a]   setting,    i* ,  «    (4,71>)  -  . 


T  ht'   networking  learning,  stiategy  provided   the   !  i  e  1  d-depemit  nt  sub- 
)  ec  t  s  with  a  procedure  to  all  ow   them  to  more  e  f  fee1 1  i  ve  1  y  ac  qu  i  i\  new 
informal  ion.     Th  l  .  procedure,   no  doubt,   1  at  i  1  i  t  <t  t »  d  their  basu  tiiun,',,- 
tion  plot  ess  ing  of  academic    like    i  nst  rue  t  Lon  1 1    la  I  a  h\   provldis  ,  t'v*.  ;  i 
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Table  III 

Drawing  Tef,t__  (spat  U '  11   a  in  in  o_  r  a  s  k  ) 


Source 

MS 

f 

P 

\7  ~f  ci  t  n  1     f^r*Tnr»  1         t  r  it     f  A  ^ 
V  lt)Udl    L»Unipit  XXLy  V,^/ 

231 . J  4  6 

115.573 

10.17 

.01 

fd/fd+S/fi  (B) 

2 

156.222 

78  111 

u  t  OO 

•  U  J 

(A)  x  (B) 

21.075 

5.269 

.464 

.50 

wg 

72 

817.778 

11  .36 

Table  IV 

Drawing  Test,  Means  and  Standard  Deviation 


|  Simple 
Visual s 

Illustration 
Visuals 

Conplex 
Visuals 

field 
dependent 

X  =  10.11 
SD  =  4.54 

X  =  9.22 
SD  =  1.86 

X  =  6.44 
SD  -  3.57 

X  =  8.59 
SD  =  3.72 

field 
depend ent 
strategy 

X  =  11.89 
SD  »  4.34 

X  =  12.11 
SD  =  3.59 

X  -  9.44 
SD  «  2.35 

X  =  11.15 
SD  =  3.60 

field 

independent 

X  =  13.89 
SD  "  2.21 

X  =  13.00 

SD  -  1,94 

X  =  8.56 
SD  =  4.42 

X  =  31.82 
SD  =  3.78 

 I 

X  =  11.96 
SD  -  4.01 

X  =  11.44 
SD  =  '2.98 

X  =  8.15 
SD  =  3.65 
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a  spec  i  f  i  c  irn  ;  hod  to  jbstr.u  I  ,  ass  im  i  ]  j  1 e ,  store  ,md  retrieve  m-w  infor- 
mal, ion.     The  i  i i1  !  d-dependent  without  tin*  aid  oi   a   learning  strategy  #1ul 
(l^L  perform  as  well   a:;  those  with  Liu    use  of  the  networking  strategy  this 
was  particularly  evident,  on  the  more  difficult  of  the  two  instructional 
tasks     the  spatial   learning  task.     AnoLher  factor  that   is  indicated  is 
that,  the   field-independent  is  using  his  own  bii]t~in  information  processing 
strategy    which, in  terms  of  analyzing  new  information,   is  quite  effective. 
Reca  I  1   thaL   t  he  f  L"ld-independent    i  s  character i         as  an  anal  y  Li  c 
pe reviver  of  in  forma  Lion.     The  field-independent   is  quite  adept  at  abstract- 
ing rch^Mnt  from  irrelevant    information    1  'd  the  fi  can  organize  information 
in  a  stable  and  clear  way  in  rnemor)     to  facilitate   future  retrieval. 
Since  the  fi's  performance  tended  to  be  more  effective  than  the  f  d  \s 
learning  performance,  it   can   be  assumed  that   iL   is   the  effectiveness  of 
their  id  Losynerat.  Lc  information  processing  strategies  which  canst  J  this 
difference.     Most   Jmportantiy,  however,   is  the  fact  that  by  providing 
field-dependents  wiLh  a  learning  strategv  which  facilitates  theii  basic 
processing  of  information,   their  learning  per  forma nee  can  be  improved. 

It    is  possible  to        eralizc  i rom  these   findings  that   learners  can 
be  provided  with  eonUn;  pendent   information  processing  strategies 

to  facilitate  their  basic  processing  of  information.     Such  content- 
independent  strategies  should  relate  to  the  cognitive  manipulation  of 
inforpia*:on  by  the    1  earner.     The   learner   can  be  taught,  to  manipulate  h  •  s 
or  her  abst  ract  i  on  ,  ass  Lin  i  La  t  i  on  ,  organization  and  retrieval  of  a'adcmh 
information  by  the  use  of  cognitive   learning  s trn Logics  whuh  are  content- 
indepeudent.     However,   the  present   investigation   is  still   preHnc    ay  in 
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nature     Future  research  in  tins  area  should  consider  Lhe  rof  i  ih  nvni  of 
a  number  of  cognitive  learn  iug  L;t  nr.- m'cs  that   i  an  bo  taught    to  Iconic? 
in  the  early  years  of  intel  J  oct  uaJ   cle  v  e  1  opmen  t .     These4  cognitive  iearnu 
strategies  should  he  content J udependo n t  and  should  relate  to  the  actual 
mental   Manipulation  of  information  to  facilitate  the  cognitive  processes 
of  abstraction,  assimilation,  organization  and  retrieval  of  aeadenuc 
information.     A  number  of  critical   studies  in  the  ,iit'd  of  learning  and 
cognition  indicate  that  the  research  area  of  learning  strategies  offors 
promise   in  helping  to  improve  the  learning  process,  but  much   is   left  to 
be  done. 
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Abstract 

The  purpose  of  this  study  was  to  examine  the  relationships 
among  presentational  stimuli  (oral,  visual,  oral+visual) ,  types 
of  content  (concrete,  abstract),  and  learner  ability  (high  ver- 
bal, low  verbal).     Third  grade  students  (N-248)  either  heard  a 
short  story,  watched  pictures  shewing  the  same  short  story,  or 
heard  and  watched  a  combination  of  the  oral  and  picture  presen- 
tations.    Student  recall  of  concrete  and  abstract  information 
was  measured  by  a  28-item,  constructed-response  test  immediately 
after  and  again  two  weeks  after  che  presentations.  Students 
learned  as  much  or  more  concrete  and  abstract  information  from 
pictures  as  from  oral  prose,  and  learned  the  most  information 
from  the  combination  of  oral  prose  with  pictures.  Mislearning 
cf  concrete  and  abstract  information,  i.e.,  repeating  the  same 
incorrect  response  on  both  immediate  and  delayed  tests,  was 
higher  from  the  picture  presentation  than  from  the  oral  presen- 
tation, and  lowest  from  the  combination  of  oral  prose  with  pic- 
tures.    Interactions  were  not  found  among  types  of  presentational 
stimuli,  types  of  content,  and  levels  of  learner  ability. 
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Student  Learning  of  Concrete  and  Abstract  Prose 
Under  Systematically  Varied  Media  Presentations 

Rationale  and  Purpose 
Considerable  research  has  been  conducted  in  the  effectiveness 
of  various  mediated  presentation  formats  for  cocmunicatinst  infor- 
mation to  learners.     In  attempts  to  identify  the  so-called 
"best  medium,"  researchers  have  studied  exhaustively  the  character- 
istics of  different  types  of  media  and  different  production  styles 
and  techniques  within  each  type  of  medium.     Salomon  and  Clark 
(1977),  however,  have  suggested  that  the  emphasis  in  media  re- 
search is  shifting  from  the  medium  itself  to:     fa)  the  types  of 
stimuli  in  the  mediated  presentation,  (b)  the  types  of  learning 
tasks  taught  in  the  presentation,  and  (c)  the  types  of  learners 
for  whom  the  presentation  is  intended.     In  addition,  research 
findings  have  suggested  that  what  is  actually  "learned"  under 
different  mediated  stimuli  may  not  be  demonstrated  accurately 
due  to  the  type  of  learning  assessment  employed.     Since  learning 
assessment  has  been  typically  defined  relative  to  judged  accuracy 
of  specified  responses,  what  is  actually  learned  (or  mislearned) 
is  often  undetected.     The  purpose  of  this  study  was  to  investigate 
the  effects  of  progressively  mediated  presentations  of  prose 
information  on  student  learning  and  mislearning  of  concrete  and 
abstract  information. 
Presentational  Stimuli 

Practitioners  in  the  instructional  media  field  stress  the 
value  of  the  informational  load  that  pictures  car.  carry  in  com- 
municating content  to  an  audience.     Research  findings  have  demon- 
strated the  positive  effects  of  supplementing  prose  with  pictures 
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(Levin  and  Lesgold,  1978),  but  the  value  of  the  picture  part  of 
the  presentation  is  typically  confounded  with  the  effect  of  the 
verbal  presentation.    The  few  previous  studies  (e.g.,  Rohwer  and 
Harris,  1975;  Carey  and  Whitaker,  1980,  Note  1)   that  have  compared 
verbal  with  pictorial  presentations  of  the  same  information  have 
reported  conflicting  results,  with  most  favoring  the  verbal  pres- 
entations.    However,  results  in  many  of  these  studies  are  con- 
founded by  poor  control  of  the  quality  of  the  materials  used, 
making  performance  differences  attributable  to  production  auality 
rather  than  to  the  potential  of  a  given  stimulus  to  transmit 
information.     Questions  of  relative  effectiveness  of  different 
stimuli  can  only  be  studied  when  alternate  stimuli  are  not  "pre- 
loaded" with  different  amouftts  of  criterion  information. 

The  first  objective  of  this  study  was  to  compare  learning 
from  oral  and  progressively  enhanced  visual  presentations  of  the 
same  information. 
Tvpe  of  Information  to  be  Learned 

The  learning  task  ir  this  study  was  recall  of  verbal  infor- 
mation.    Paivio  (1971)   theorized  that  the  most  powerful  factor 
that  determines  how  well  information  will  be  remembered  is  its 
location  on  a  continuum  of  concre teness-abs tractness :     the  more 
concrete,  the  more  easily  remembered;  the  more  abstract,  the 
harder  to  remember.     Paivio  and  Foth  (1970)   further  hypothesized 
that  tne  concreteness-abstractness  of  to-be-leamed  information 
interacts  with  t;he  stimulus  attributes  of  the  presentational 
medium.     However,  the  nature  of  such  interactions  is  still 
largely  unknown.    The  second  objective  of  this  studv  was  to 
investigate  whether  the  pattern  of  performance  across  pictorial 
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and  oral  presentations  is  the  same  for  concrete  information 
as  for  abstract  information. 
Learner  Variables 

The  ability  to  profit  from  pictorially  versus  verbally 
presented  information  has  bean  demonstrated  to  interact  with 
the  age  of  learners  (Christie  and  Schumacher,  1978;  Guttman, 
T.evin,  and  Pressley,  1977).     Learner  strategy  predisposition 
has  also  been  explored  (Levin,  Divine-Hawkins,  Kerst,  and  Guttman, 
1974).      However,  learner  verbal  ability  was  of  primary  interest 
in  this  study  due  to  the  concreteness-abstractness  dimension  of 
the  learning  task,  and  the  comparison  between  verbal  and  visual 
stimuli.    Willows  (1978)  found  that  low  ability  children  were 
more  picture  dependent  than  high  ability  children.     If  this  is 
true,  then  presentation  formats  emphasizing  visual  stimuli  should 
result  in  findings  of  presentation  by  ability  interactions.  A 
third  objective  of  the  study  was  to  investigate  the  effects  of 
different  stimuli  on  the  learning  of  concrete  and  abstract  infor- 
mation by  high  and  low  verbal  ability  students.    The  Total 
Auditory  scale  of  the  Stanford  Achievement  Test  was  used  as  the 
measure  of  verbal  ability. 
Methods  of  Assessing  Student  Learning 

Test  effects  have  been  of  continuous  concern  to  educators. 
Rohwer  and  Harris  (1975)  reported  that  treatment  effects  were 
dependent  not  only  on  the  type  of  media  used,  but  on  the  means 
of  assessing  learning.     Filan  and  Sullivan  (1980,  Note  2)  found  that 
students  recall  more  information  when  tested  in  the  mode  (visual 
or  verbal)  in  which  they  were  instructed  to  recall  the  information. 
What  students  "learn"  may  often  be  a  function  of  how  learning  i~, 
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assessed  and  tht  evaluation  standards  employed  to  judge  the 
correctness  of  the  responses.     The  final  objective  of  this  study 
was  to  investi0ate  the  relationship  between  types  of  stimuli  and 
information,  and  two  assessment  procedures:     (a)  a  normal, 
objectives-based  procedure  using  pre-specif ied  standards  of 
correctness  and  (b)  an  objectives-free  procedure  designed  to  mea- 
sure what  was  recalled  without  regard  for  standards  of  accuracv. 

Method 

Subjects 

The  subjects  for  this  study  were  243  third  graders  from 
the  three  elementary  schools  in  a  middle  class  scaool  district . 
The  population  was  predominately  of  White  racial  background, 
with  a  significant  minority  of  Spanish- surname  students. 
Materials 

Five  different  information  presentations  were  developed 
for  the  study.     All  were  adapted  from  the  children's  short  story, 
The  Wump  World*    The  story  was  chosen  because  of  its  simple  text 
and  story  line,  and  abundance  of  illustrations  that  correlated 
directly  with  the  text,     The  five  presencation  conditions  were: 

(a)  ORAL,  an  cral  presentation  on  audio  cassette  of  the  story, 

(b)  PICTURE,  a  35-MM  slide  presentation  of  the  ill  istra tions 
used  in  the  text  of  the  short  story,   (c)  CLOSE-OP,  the  same 
slides  used  in  the  picture  condition  with  added  close-up  shots 
of  the  criterion  information  found  in  those  slides,   (d)  0RAL+ 
PICTURE,  a  combination  of  the  audio  tape  and  the  picture  slides, 
and  (e)  ORAL+CLOSE-UP,  a  combination  of  the  audio  tape  and 

the  slide  set  with  close-ups, 
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The  presentations  all  lasted  the  same  15  minute  time  period 
to  control  for  time  on  task.     The  PICTURE  condition  contained 
47  slides;  the  CLOSE-UP  condition  contained  the  same  47  slides 
plus  28  close-up  shots  of  criterion  information  selected  from 
the  47  slides.     Fourteen  abstract  and  14  concrete  nouns  were 
chosen  as  criterion  information.    The  criterion  nouns  were  chosen 
according  to  their  abs tractness-concre teness  ratings  on  norms 
established  by  Paivio,  Yuille,  and  Madigan  (19*8).     The  norms 
were  later 'validated  for  children  by  Emmerich  (1979).  Each 
presentation  condition  was  designed  to  contain  all  of  the  cri- 
terion information. 
Criterion  Measures 

One  dependent  measure  was  performance  on  a  28-item,  cued- 
recall,  cons  true ted-response  test.     The  test  was  given  orally 
by  means  of  audio  cassette  tape.     Single-word  or  short-phrase 
responses  were  written  on  an  answer  sheet.     Fourteen  items  were 
abstract,  and  14  items  were  concrete.     The  items  were  matched  to 
the  28  nouns  chosen  as  criterion  information  and  contained  in  all 
five  presentations.    This  test  was  administered  immediately  after 
the  presentations  and  again  after  a  two-week  delay. 

A  second  dependent  measure  was  derived  from  an  analysis  of 
the  answers  that  students  gave  on  their  tests.     The  score  was 
derived  by  counting  the  number  of  items  for  which  a  subject  had 
nsade  the  same  incorrect  response  on  both  the  immediate  and  delayed 
tests.    This  score  was  a  measure  of  mislearning,  i.e.,  information 
that  was  not  "correct,"  but  was  learned  and  remembered. 
Procedures 

The  subjects  were  blocked  on  two  levels  of  verbal  ability 
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(HI  or  LOW)  and  then  randomly  assigned  Co  che  five  presentation 
treatment  conditions.    The  subjects  were  grouped  according  to 
treatment  and  the  materials  were  group  administered.  Following 
the  15-mincte  oresentation ,  subjects  took  a  brief  rest  and  then 
completed  the  test.     The  test  was  administered  again  two  weeks 
later  for  a  measure  of  delayed  recall. 
Design  and  Data  Analyses 

The  study  was  a  two  (ability  levels)  by  five  (presentation 
formats)  factorial  design  with  two  dependent  measures  (abstract 
recall  and  concrete  recall) .     The  data  analyses  were  conducted 
by  means  of  MA NOVA . 

Results 

All  effects  in  the  study  were  the  same  for  the  immediate 
and  delayed  retention  «cores,  and  there  were  no  significant 
differences  between  the  immediate  and  delayed  scores.  Therefore, 
to  simplify  reporting,  the  mean  of  the  immediate  and  delayed 
scores  was  used  for  the  analyses  in  the  study.     Vhe  mean  scores 
for  abstract  and  concrete  recall  are  summarized  in  Table  1. 


Insert  Table  1  about  here 


Presentational  Stimuli  and  Types  of  Information 

Analyses  indicated  a  main  effect  for  presentation  for  both 
abstract  recall  (F(4 , 238) -20 . 21 ,  P<.0001)  and  concrete  recall 
(F(4,238)-23.49,p<.0001).     The  rank  order  of  means  for  both 
abstract  and  concrete  recall  was  exactly  the  same:    ORAL < PICTURE < 
CLOSE-UP  <  ORAL+PIC  <  0RAL+CLOSE.     The  patterns  of  significance  for 
abstract  and  concrete  recall  were  also  the  same.     PICTURE  and  ORAL 
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were  not  signif icantly  different,  but  CLOSE-UP  was  superior 
to  ORAL  (abttract,  p<.05;  concrete,  p<.0007).     In  this  study, 
children  learned  and  recalled  at  least  as  much  from  pictures  as 
from  an  oral  presentation,  and  when  attention  to  the  criterion 
information  was  focused  via  close-ups,  children  learned  more  from 
pictures.    The" combination  of  ORAL+PTC  was  significantly  more 
effective  than  either  ORAL  or  PICTURE  or  CLOSE-UP  alone  (abstract, 
p's<.01,.01,  .05;  concrete,  p's<.01,  .01,  .01)  . 

Analysis  of  the  results  for  type  of  content  indicated  that 
for  the  nouns  used  in  this  study,  subjects  recalled  more  concrete 
than  abstract  information  (F(l,233)-63. 60,  p<.0001) .  However, 
no  interaction  was  found  between  the  types  of  stimuli  and  the 
types  of  content;  i.e.,  verbal  and  visual  presentations  were 
equally  as  effectlvs  for  learning  abstract  or  concrete  information. 
Ability  Level 

Subjects  of  high  verbal  ability  learned  significantly  mote 
abstract  and  concrete  information  than  those  of  low  ability 
(F(l,238)-49.40,  p<.0001)  ;  however,  an  interaction  was  not  found 
between  ability  levels  and  types  of  stimuli  for  either  abstract 
or  concrete  learning. 
Mis  learning 

Using  tnisleaming  as  the  dependent  variable,  there  was  a 
presentation  main  effect  for  abstract  learning  (F (4, 238) -3. 97, 
p<.004)  and  concrete  i earning  (F(4 ,238)-7. 75,  p<(.0001)  .  The 
mean  scores  for  abstract  and  concrete  tnisleaming  are  summarized 
in  Table  2.    For  ease  of  interpretation,  the  visuel-only  conditions 

Insert  Table  2  about  here 
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(PICTURE  and  CLOSE-UP)  were  combined,  and  the  two  oral+visual 
conditions  were  combined  (ORAL+PIC  and  ORAL+CLOSE) .     The  amount 
of  mislearning  from  the  ORAL  presentation  was  less  than  from  thi 


but  there  was  core  mislearning  from  ORAL  than  from  the  oral+visual 


Two  limitations  must  be  kept  in  mind  when  discussing  the 
results  of  this  study.     First,  the  findings  ara  specific  to  the 
particular  story,  presentational  materials,  and  criterion  infor- 
mation used  in  the  study.     Second,  the  equivalence  of  the  oral 
and  visual  forms  of  the  story  was  judged  only  at  face  value. 
Replication  of  this  study  is  needed  using  different  content  and 
more  scientifically  equated  stimulus  forms. 

The  finding  that  children  learned  as  much  or  u^ore  from  visual 
as  from  oral  presentac  ons,  is  generally  contrary  to  previous 
research..  The  finding  validates  the  use  of  visuals  for  presen- 
tation of  information  and  provides  a  perspective  on  the  relative 
contributions  of  the  verbal  and  visual  portions  of  combined 
picture-word  presentations.     It  was  no  suprise  that  the  combined 
oral  and  visual  presentations  were  most  effective,  lending  one 
more  piece  of  evidence  to  the  argument  for  providing  relevant 
visuals  in  children's  prose.     One  noteworthy  point  not  found  in 
previous  research  is  that  the  effects  of  visuals  were  the  same 
for  abstract  and  concrete  learning     The  practical  conclusion 
is  clear,  that  visual i  are  valuable  regardless  of  the  type  of 
information  that  is  being  taught.    A  final  point  of  practical 


visual-only  presentations  (abstract,  p 


<^.01;  concrete,  p<\01)  , 


presentationj  (abstract,  p<(.001;  concrete,  p<.003)  . 


Discussion  and  Conclusions 
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significance  is  that  visual  close-ups  seemed  to  help  learners 
recall  both  concrete  and  abstract  information.    The  explanation 
may  be   .  repetition  effect  due  to  renewed  learner  attention 
caused  by  the  slide  projector  changing.    A  more  V    _y  explanation 
may  be  that  the  close-ups  allowed  learners  to  isolate  criterion 
information  that  they  did  not  pick  out  of  the  full  scene. 

Better  recall  of  concrete  tb*n  abstract  information  was 
expected  and  cannot  be  generalized  beyond  this  study,  because 
no  attempt  was  made  to  control  for  the  influence  of  factors  such 
as  familiarity  and  meaningfulness . 

The  absence  ox"  any  interaction  between  ability  levels  and 
presentations  could  be  due  to  the  careful  design  of  the  materials. 
Careful  design  could  eliminate  irrelevant  or  incongruous  content 
tl    .  might  affect  low  ability  students  more  than  high  ability 
students.     In  view  of  contradictory  findings  from  previous  studies, 
further  research  would  be  valuable  using  other  measures  of  ability. 

The  investigation  of  mislearning  was  exploratory  in  nature,  and 
results  are  open  to  several  interpretations.     The  low  level  of 
mislearning  from  the  combined  oral-visual  presentations  would  be 
expected  due  to  the  redundancy  between  stimuli.     An  explanation 
of  the  higher  mislearning  for  visual  than  for  oral  presentations 
might  be  that  most  pictures  do  not  contain  the  cues  of  context 
and  structure  found  in  prose.     It  is  thus-  possible  that  when  learn- 
ing from  pictures,  children  are  more  likely  to  choose  and  remember 
unimportant  details,  or  make  and  remember  incorrect  interpretations,. 
This  explanation  fits  the  abstract  results  nicelv,  because  one 
could  logically  expect  that  abstract  information  would  be  less 
obvious  in  pictures  than  in  prose.     By  the  same  line  of  reasoning, 


however,  one  could  expect  that  mislearning  of  concrete  information 
would  be  higher  from  prose  than  from  pictures,  because  concrete 
information  should  be  more  explicit  in  pictures.     Results  found 
by  Hannafin  and  Carey  (1981,  Note  3)  match  this  reasoning,  but  find- 
ings of  the  present    study  are  exactly  the  opposite.     The  Hannafin 
and  Carey  study  was  conducted  with  fourth  grade  rather  than  third 
grade  learners,  perhaps  indicating  a  developmental  difference  in 
the  ability  to  use  pictures.    This  aspect  of  mislearning  certainly 
bears  further  investigation,  as  do  the  more  general  questions 
raised  by  the  finding  that  response  errors  were  not  random,  but 
were  in  part  related  systematically  to  the  type  of  presentational 
stimulus  used  in  instruction. 

In  conclusion,  third  grade  students  recalled  more  correct 
and  incorrect  information  from  pictures  than  from  oral  prose, 
but  students  recalled  the  most  correct  and  the  least  incorrect 
information  from  combined  picture  with  oral  prose  presentations. 
The  study  failed  to  confirm  previous  research  about  the  interactions 
among  types  of  stimuli,  learner  ability  levels,  and  types  of  con- 
tent.    Finally,  the  study  raised  some  new  questions  about  the 
effects  on  testing  of  types  of  presentational  stimuli  and  types 
of  scpring  techniques. 
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Table  1 


Mean  Scores  for  Recall  of  Abstract 
and  Concrete  Information  by  Treatment 


Presentation  Abstract  Concrete  Overall 
  Recall  Recall  Recall 

Oral  (n-52)  4.62  5.87  5.24 

Picture  (n«49)  4.95  6.61  5,78 

Close-Up  (n-50)  5.42  7.19  6.31 

Oral+Pic  (n-51)  6.35  8.54  7.45 

Oral+Close  (n-45)  7.93  9.43  8.68 

Overall  (N-248)  5.80  7.45  6.63 

(total  possible  correct  -  14)   


Table  2 

Mean  Number  of  Incorrect  Responses  on  the  Immediate  Test 
that  were  Repeated  on  the  Delayed  Test 


Presentation 

Abstrac" 

Concrete 

Overall 

Oral  (n-52) 

2.68 

2.06 

2.37 

Visual  (n-99) 

3.09 

2.63 

2.87 

Oral+Visual  (n-96) 

2.33 

1.59 

1.95 

Overall  (n-248) 

2.71 

2.11 

2.41 
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ABSTRACT 


PURPOSE 


The  purpose  of  this  study  was  to  empirically  investigate  the  effectiveness 
ot  U)  visual  instruction  composed  of  simple  line  drawings  and  printed  words 
as  compared  to  printed-words-only  instruction;   (2)  visual  tests;  and  (3)  the 
interaction  between  mode  of  instruction  (visual  and  non-visual)  and  mode  of 
testing  (visual  and  non-visual). 


METHODS  &  PROCEDURES 

Ninety-six  first-year  biology  sLudents  from  a  Central  Pennsylvania  high 
school  system  were  the  subjects  of  this  study.     After  being  randomly  assigned 
to  either  an  experimental  (visual  instruction)  cr  control   (non-visual  instruction) 
group,  they  received  either  a  visual  or  non-visual  version  of  an  instructional 
unit  designed  to  teach  the  anatomy  and  physiology  of  the  human  heart. 

Twenty-four  hours  later,  half  of  the  students   (N=24)   in  the  experimental 
group  received  a  non-visual  test  and  the  other  half   (N=24)   a  visual  version  of 
the  same  test.     This  testing  procedure  was  repeated  for  the  control  group  following 
a  2x2  post-test-only  factorial  design.     Drawing,   terminology,  identification, 
and  comprehension  tests  was  completed  by  all  subjects  in  both  experimental  (N-48) 
and  control  (N=48)  groups.     Analyses  of  variance  and  a  t-test  were  performed 
with  the  obtained  data. 


RESULTS 

The  findings  of  this  study  indicate  that  the  visual  version  of  the  instructional 
unit  on  the  human  heart  used  in  this  study  affected  the  performance  of  the  students 
significantly  in  the  drawing  test  and  in  each  subscale   (identification,  terminology, 
and  comprehension)  as  well  as  in  the  composite  score  of  both  visual  and  non-visual 
versions  of  the  achievement  tests. 

The  interaction  between  mode  of  instruction  and  mode  of  testing  was  revealed 
for  the  identification  subscale.     Subjects  who  completed  the  visual  instruction 
scored  higher  on  the  visual  test  than  the  subjects  who  completed  the  same  visual 
instruction  scored  on  the  paper-pencil  version  of  the  test  on  subscale  identification, 
it  was  also  found  that  the  students  who  completed  the  visual  instruction  scored 
higher  on  the  visual  rest  than  the  students  who  completed  the  non-visual  version 
of  the  test  on  the  same  -ulscale— identification.     Finally,   the  students  who  completed 
the  visual  instruction  scored  higher  on  the  visual  test  than  the  students  who  completed 
the  non-visual   instruction  with  the  visual  version  of  the  achievement  test  on  the 
identir ication  subscale. 

IMPLICATION 

The  findings  and  results  of  this  study  suggest  that  the  use  of  simple  line 
drawings  as  a  mediator  of  written  instruction  is  an  effective  procedure  for  enhancing 
student  learning  mainly  when  written  words  are  not  sufficient  to  communicate  an 
abstraction;  i.e.,  the  description  of  the  anatomy  of  the  human  heart  as  well  as  its 
physiology.     Furthermore,  visuals  (simple  line  drawings)   facilitate  learning  at 
different  005.1  iHve  levels;   i.e.   Identification  of  parts    and  whole,  knowledge  of 
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terminology,  comprehension  of  relationship  among  parts,   flaws,  and  the  recall  of 
shapes  and  positions.     Visual  tests  are  sensitive  instruments  for  measuring  specific 
instructional  objectives  (identification  of  whole  and  parts),  the  matching  of 
visual  instruction  with  appropriate  visual  test  reflects  a  better  performance 
of  students  when  compared  with  the  performance  of  equivalent  students  who  complete 
the  same  instruction  in  an  equivalent  paper-pencil   test.     This  latter  observation 
was  evident  mainly  for  the  criteria  identification  and  marginally  for  the  total 
criteria. 

The  results  of  this  study  suggest  some  guidelines  for  teaching, 

1.  Teachers  should  use  visuals  as  mediator  of  instruction; 

2.  Teachers  should  use  simple  line  drawings  to  enhance  the  learning 
of  specific  instructional  objectives   (identification,  terminology, 
comprehension,  and  drawings); 

3.  Teachers  should  use  visual   tests  to  measure  achievement  which  is 
presented  by  visual  instruction. 
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Visual  Testing: 


An  Experimental  Assessment  of  the 
Encoding  Specificity  Hypothesis 


ABSTRACT 

Although  visual  media  for  science  instruction  is  nearly  a  university 
given,  most  evaluation  strategies  employ  highly  verbal  rather  than  visual 
media.    Ninety-six  high  school  biology  students  studied  the  human  heart 
using  either  visual  plus  verbal  or  verbal-only  text.    They  were  tested  using 
either  a  visual  plus  verbal  or  verbal-only  test  incorporating  several 
instructional  objectives.    Visual  instruction  resulted  in  superior  learning 
on  all  objectives  related  to  the  biology  content.    The  predicted  instruction 
x  test  interaction  revealed  superior  performance  for  the  visual  text-visual 
instruction  group  over  all  others  for  the  objective  of  Identification.  The 
visual  and  non-visual  test  groups  attained  equivalent  understanding.  The 
findings  are  interpreted  as  supportive  of  the  encoding  specificity  hypothesis. 


RATIONALE 

The  purpose  of  this  study  was  to  investigate  the  role  of  visuals  ir,  the 
processes  of  encoding  and  decoding  textual  instructional  materials  in  science. 
A  research  hypothesis  based  upon  the  encoding/decoding  component  of  information 
processing  was  tested  with  science  content  in  a  realistic  classroom  environment. 
Th:3  section  reviews  some  issues  and  research  on  media,  visual imagery,  en-oding, 
decoding,  and  the  interaction  between  encoding/decoding. 

Research  on  Media 

Several  reviews  of  media  research,  in  general,  have  come  to  opposite  conclusions 
regarding  the  effectiveness  of  visuals  in  instruction  and  testing.    Dwyer  (1978) 
concluded  that  much  media  research  has  severe  conceptual  and  design  flaws.  The 
authors  argue  that  focus  on  the  form  of  stimuli  without  considering  how  the 
student  processes  information  is  partly  responsible  for  the  null  results.  One 
promising  area  is  indicated  by  the  finding  that  pictures  of  objects  are  more 
memorable  than  their  names  (levie  &  Levie,  1975)  for  it  points  to  an  information- 
processing  approach. 
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Visual  Imagery 

Research  on  visual  imagery  is  an  example  of  study  involving  the  processing  of 
information  by  the  human  brain.    Gagne  and  White  (1978)  stated  that  several 
instructional  procedures  appear  to  have  the  purpose  of  using  visuals  to  form 
mental  images  and  that  visual  imagery  is  most  pervasive  and  useful  when  compared 
with  other  types  of  imagery  such  as  auditory,  jiaptic,  or  a  combination.  Hilgard 
and  Bower  (1975)  observed  "It  now  seems  reasonably  certain  that. . .tea* hing  the 
pupil  techniques  of. ..imagery  of  materials  to  be  learned  $re  likely  to  maximize 

the  amount  of  Jearning  within  the  least  time  "  (p.  589) 

Most  imagery  research  has  been  limited  to  episodic  memory  as  opposed  to 
higher  level  cognition  or  semantic  memory.    Although  there  is  scant  research  on 
the  latter,  Gagne  and  White  cited  evidence  which  supports  the  notion  that 
supplementary  imagery  can  enhance  the  r      1  of  semantical ly-organized  material 
as  well  as  individual  verbal  items.    Visual  imagery  was  found  useful  in  learning 
vocabulary  and  prose  (Wittrock  &  Lumsdaine,  1977),  in  abstract  and  conceptual 
learning  (Katz  &  Paivio,  1975),  and  in  the  understanding  as  well  as  recall  of 
verbal  materials  (Higbee,  1979).     Comprehension  and  ability  to  remember  a 
passage  was  greatly  improved  when  a  descriptive  title  or  a  picture  was  given 
prior  to  the  reading  of  the  passage  (Bransford  &  McCarrell,  1975).  Research 
suggests  that  the  formation  of  visual  images  can  enhance  verbal  learning  (e.g., 
learning  from  text). 

Encoding 

Encoding  is  generally  defined  as  the  process  of  successfully  storing  perceived 
information  for  later  retrieval.    This  involves  perception,  processing  through 
short-term  memory  and  storage  in  long-term  memory.    Encoding  of  symbolic 
(textual)  material  was  one  focus  of  this  study. 

Most  researchers  accept  the  assumption  that  words  are  represented  in 
memory  in  terms  of  their  distinctive  features,  attributes  or  dimensions.    It  :s 
further  assumedvthat  thes|  features  are  qualitatively  different  and  independent. 
Questions  remain  about  how  images  provoked  by  external  visuals  are  encoded 
relative  to  verbal  representation. 

Within  the  information-processing  tradition,  several  theoretical 
explanations  have  been  dominant  in  recent  years,  including  advance  organizers, 
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mathemagenics,  levels  of  processing,  and  context.    Exhaustive  reviewers  are 

found  elsewhere;  this  review  examines  visual  imagery  in  light  pf  these  theoretical 

orientations. 

Advance  organizers. '  In  theory,  pictures  may  serve  as  advance  organizers 
(Ausubel,  1968)  if  they  provide  organizational  value  at  a  higher  level  of 
inclusiveness.  and  somehow  capitalize  on  the  mind's  ability  to  semantically 
reorganize  incoming  information  for  long-terra  storage.    Although  most  research 
has  used  verbal  organizers,  it  may  be  hypothesized  that  the  value  of  pictures 
will  be  maximized  for  material  which  is  new,  difficult,  or  abstract,  as  in  the 
present  study.    Brody  and  Legenza  (1980)  found  that  subjects  whoriewed  an 
overview  picture  outscored  those  who  viewed  a  specific  incident  picture. 

Mathemagenics.    Mathemagenics,  or  things  which  give  birth  to  learning,  has 
been  researched  extensively  by  Rothkopf  (1970)  and  others.    The  majority  of 
mathemagenic  research  has  used  questions  or  behavioral- object! ves  to  influence 
learning  from  text  rather  than  visual  mathemagenics.    Brody  and  Legenza  (1980) 
substituted  picj^fes  for  inserted  questions  and  found  results  as  predicted  from 
mathemagenic  research  (placing  pictures  before  the  learning  passage  was  more 
beneficial  to  achievement  than  post-pictures). 

Levels  of  processing.    The  levels-of-processing  model,  proposed  by  Craik 
and  Lockhart  (1972)  has  spawned  many  variations.    They  all  agree  that  the  success 
of  encoding  information  appears  to  be  a  function  of  the  level  of  processing. 
Reder  (1979)  has  noted  that  the  more  extra  processing  one  does  that  results  in 
. Iditional,  related,  or  redundant  propositions,  the  better  will  be  the  memory 
for  the  material  processed.    The  formation  of  an  image,  stimulated  by  visuals, 
is  hypothesized  to  increase  the  processing  over  text  alone. 

One  variation  argues  that  memory  traces  are  formed  during  learning  and 
persistence  of  trace  is  a  function  of  depth  of  processing,  with  deeper  levels 
of  analysis  associated  with  more  elaborate,  longer  lasting,  and  stronger  traces. 
Elaboration  theory  posits  that  a  greater  degree  of  elaboration  at  input 
(encoding)  leads  to  the  formation  of  a  more  distinctive  memory  trace  (Jacoby  & 
•Craik,  1979)  which  enhances  the  identification  of  that  memory  trace  from 
competing  traces. 

Anderson  and  Bower  (1973)  argued  that  representation  in  memory  is  neutral  ( 
with  respect  to  modality  source.    In  contrast,  Paivio  (1971)  has  proposed  a 
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levels-of-processing  model  which  addresses  visual  as  well  as  verbal  encoding. 
This  dual  model  posits  that  a  learner  has  two  independent  ways  of  encoding 
and  storing  information-one  is  linguistic,  and  one  is  based  upon  images.  He 
has  argued  that  pictures  are  recalled  better  than  labels  because  the  former 
involves  the  dual  encoding  both  as  imaginal  and  as  a  verbal  representation. 
Paivio's  model  clearly  supports' an  extra  processing  dimension  attributable  to 
visual  imagery  formation. 

Context.    Bransford  and  Johnson  (1973)  argue  that  visuals  enhance  encoding 
by  providing  context  for  verbally  presented  (semanti cal ly  encoded)  information. 
They  found  Ss  who  were  presented  with  a  picture  before  hearing  a  passage 
recalled  more  ideas  and  rated  the  passage  as  more  comprehensible  than  those 
presented  with  the  picture  after  the  passage.    If  correct,  it  appears  that 
certain  visuals  enhance  encoding  by  providing  a  "context"  which  is  stored  in 
semantic  memory  with  verbal  information.    One  implication  is  that  study  of  visuals 
in  information  processing  snould  consider  the  retrieval  or  decoding  of  information. 

Decoding, 

The  Ausubelian  and  mathemagenic  theories  place  more  emphasis  on  encoding  than 
decoding  processes.    The  model  of  Paivio  argues  that  the  retrieval  of 
linguistically  stored  information  may  De  aroused  by  visual  images  and  vice  versa. 
The  mechanism  by  which  this  linking  occurs  is  not  well  understood  but  is 
consistent  with  contextual  storage  notions.    Research  on  testing  using  visuals 
has  yielded  consistently  disappointing  results.    This  research,  however,  has 
Viored  any  linkages  between  visuals  used  in  instruction  and  those  used  in 
testing;  it  suggests  the  interdependence  of  the  encoding  and  decoding  processes. 

Encoding/Decoding 

A  recent  trend  in  information  processing  is  the  study  of  the  interplay  of  the 
encoding  and  decoding  processes.    Eysenck  (1979)  cited  considerable  evidence 
that  recognition  memory  can  be  impaired  by  changes  from  study  to  the  test  of 
the  context  in  which  an  item  is  presented.    It  appears  that  material  to  be 
learned  can  be  successfully  encoded  and  still  be  unretrievable.    Gagre  and 
Wiegand  (1970)  used  topical  sentences  at  the  time  of  testing  and  found  better 
performance  in  a  completion  and  recognition  task.    They  concluded  that  in  the 


absence  of  appropriate  cues,  not  all  that  is    available  in  memory  store  1S 
retrieved.    Dong  and  Kintsch  (1968)  found  a  similar  phenomena  when  they  prodded 
subjects  with  retrieval  cues  at  output  and  raised  levels  of  recall  for  catego-y 
word  list  and  lists  of  unrelated  words. 

The  encoding  specificity  hypothesis  predicts  that  recognition  memory 
depends  upon  the  degree  of  overlap  between  the  study  trial  and  test  trial 
encodings^  any  given  item  (Eysenck,  1979)    It  appears  that  the  original  context 
must  be  recreated  at  output  if  encoding  distinctiveness  is  to'be  effective  in 
allowing  discriminability  of  the  wanted  trace  from  all  others. 

PROBLEM 

Research  on  visuals,  visual  imagery  and  information  processing  suggests  that 
if  images  are  formed  during  encoding  and  elicited  during  decoding  from  visuals 
which  are  highly  similar  and  fairly  simple,  the  amount  of • information  stored  and 
retrieved. will  be  considerably  greater  than  when  the  visuals  are  not  present. 
This  led  to  the  interaction  hypothesis  that  the  presence  of  visuals  during 
testing  would  increase  the  amount' learned  for  Ss  who  used  visuals  to  encode 
images  during  instruction.    Increased  performance  due  to  visual  instruction 
(but  none  due  to  visual  testing)  was  also  predicted.    Achievement  at  three  levels 
of  objectives  was  assessed. 

METHOD 

Subjects 

Subjects  were  96  volunteer  tenth  grade  biology  students  from  a  Central 
Pennsylvania  urban  high  school.    The  study  took  place  during  late  winter,  prior 
to  instruction  on  the  human  heart.    No  credit  for  the  experience  toward  course 
grade  was  given. 

Materials 

A  2,000  word  self-paced  instructional  unit  on  internal  parts  and  processes 
which  occur  during  the  systolic  and  diastolic  phases  of  the  human  heart  served 
as  the  content  (Dwyer,  1978).    In  addition  to  permitting  evaluation  of  several 
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types  of  .instructional  objectives,  the  content  had  not  been  studied  exper- 
ientially  by  the  Ss. 

Illustrations  were  designed  to  portray  each  of  37  items  of  critical 
information.    Samples  of  the  text  with  and  without  visuals  are  presented  in 
Figure  1. 


Insert  Figure  1  about  here 


Treatments 

Subjects  (n  =  96)  were  randomly  assigned  to  one  of  four  treatment  conditions: 

(1)  text  with  visual.,  or  (2)  text  minus  visuals,  and  (3)  test  with  visuals  or 
(4)  test  without  visuals.    Instruction  occurred  during  one  regularly  scheduled 
class  meeting  in  one  of  five  classes.    Assignment  was  achieved  by  random 
distribution  of  color  coded  materials  within  intact  classes.    The  tests  were 
administered  ouring  the  next  regularly  scheduled  class  (24  hours  after  instruction) 
to  rule  out  short-term  memor;  effects. 

Instruments 

Achievement  was  assessed  through  a  60-item  mu  t.iple  choice  achievement  test 
composed  of  three  subscales:    (1)  Identification,  20  items,  KR-20=0.74, 

(2)  Terminology,  20  items,  KR-20=0.62,  and  (3)  Comprehension,  20  items, 
KR-20=0.54.    The  composite  score  had  a  reliability  (KR-21)  of  0.82.    In  previous 
research  with  college  students,  these  instruments  exhibited  reliabilities  in 
the  .80' s  and  .90's.    The  items  of  the  criterion  test  were  keyed  to  the  domain 
of  instruction  represented  in  the  instructional  materials. 

The  visual  version  of  this  test  has  a  visual  item  to  match  each  verbal  one. 
An  equivalent  visual  distractor  was  created  for  each  option.    Figure  2  presents 
the:e  formats  for  one  test  item. 


Insert  Figure  2  about  here 

In  addition,  a  Drawing  Test  requires  the  subject  to  draw  a  human  heart 
(lines)  and  locate  certain  parts  and  features  of  the  heart  on  that  drawing. 
This  test  was  given  to  all  Ss.    The  reliability  of  the  Drawing  Test,  assessed  by 
the  KR-21  method,  was  0.86. 
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Design  and  Analysis 

The  first  independent  variable  had  two  levels:    instruction  with  and  without 
visuals.    The  second  also  had  two  levels:    tests  with  and  without  visuals. 
These  variables  were  crossed  in  a  2x2  randomized  factorial  posttest-only  design. 
The  dependent  variables  analyzed  included  scores  on  the  Drawing  Test  plus 
Composite  and  three  instructional  objective  scores  of  the  achievement  test 
Two-way  AN OVA  statistical  designs  were  run  on  each  of  the  five  scores  yielded 
by  the  criterion  tests  and  used  the  .05  level  of  significance  to  test  the  null 
hypothesis. 


RESULTS 


Interaction  of  Instruction  and  Testing 

The  prediction  from  the  encoding  specificity  hypothesis  that  subjects  receiving 
visuals  ir>  instruction  and  testing  would  score  higher  was  supported  for  the 
Identification  subscale.    A  significant  interaction  between  instruction  and 
testing,  F  (l,92)=6.1,  £  <.05  led  to  a  follow-up  analysis  (-ukey)  which  revealed 
the  superior  performance  of  the  visual  instruction-visual  testing  group  over 
each  of  the  others.    No  other  cell  mean  pairs  were  significantly  different  The 
interactions  were  marginally  significant  (p.<.07)  for  the  Composite  and  Drawing 
scores,  favoring  the  visual  instruction-visual  test  group.  Nonsignificant 
interactions  were  observed  for  the  Terminology  and  Comprehension  subscales.  On 
these  four  subscales,  however,  the  trends  in  mean  scores  clearly  favored  the 
subjects  who  had  visuals  in  both  instruction  and  testirg.    Cell  means  and  standard 
deviations  are  listed  in  Table  i  for  all  treatment  conditions  and  all  objectives 


Insert  Table  1  about  here 


Main  Effect  of  Instruction 

Subjects  whose  instruction  included  visuals  scored  higher  than  those  without 
visuals  on  all  five  scores:    Composite,  F  (l,92)=12.5,  £  <.05;  Identification, 
£  (l.ttMl.l,  £<.05;  Terminology,  F  (1 ,92)=10.6,  £  <.05;  Comprehension, 
£  (1.92M.2,  £  <.05;  and  Drawing,  t  (60)=6.4,  £  <.05.    Cell  and  marginal  means, 
plus  stan^rd  deviations  are  found  in  Table  1.    These  results  strongly  support 
the  role  or  visuals  in  the  encoding  stage  of  human  learning. 
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Subjects  with  visual  tests  scored  the  same,  within  allowable  error,  as 
those  with  nonvisual  tests.    In  only  one  case  did  the  difference  approach 
significance  (£<.07)  and  that  was  for  the  Identification  subscale. 

DISCUSSION 

It  is  argued  that  the  large  number  of  criteria  on  which  instructional  effects 
were  significant  is  indicative  of  a  facilitative  effect  upon  information- 
processing  skills  in  the  encoding  process. 

Similarly,  the  lack  of  main  effects  for  testing  questions  the  power  of 
visuals  used  only  the  decoding  process. 

The  data,  although  not  overwhelming,  support  the  facilitative  effects  of 
using  the  same  visuals  during  instruction  and  testing.    Partial  support  can  be 
ascribed  to  the  encoding  specificity  hypothesis  (Eysenck,  1979)  and  context 
continguity  notion  of  Bransford  and  Johnson  (1972). 

An  Ausubelian  explanation  does  not  appear  warranted  since  the  visuals  did 
not  attempt  to  present  an  overview  at  a  higher  level  of  inclusion  and  generality. 
Tecause  the  visuals  were  placed  within  the  instruction,  a  mathemagenic 
explanation  lacks  plausabi lity.    Neither  the  Ausubelian  nor  the  mathemagenic 
positions  pose  a  substantive  explanation  of  decoding  process  on  how  they 
interact  with  encoding  processes.    Facilitative  organization  to  enhance  learning 
by  non-Ausubelian  and  non-mathemagenic  mechanisms  cannot,  however,  be  ruled  out. 

Implications  for  Instruction  and  Evaluation 

The  results  suggest  that  a  barrier  to  successful  decoding  of  stored  information 
may  be  removed  by  using  visuals  to  recreate  key  elements  of  the  context  in 
which  instruction  was  provided.    In  other  words,  it  is  recommended  that  the 
science  teacher  provide  highly  similar  visua.  cues  during  instruction  and  eval- 
uation, particularly  if  the  instruction  is  highly  visually-oriented. 

Implications  for  Research 

Significant  interactions  occurred  only  for  the  lowest  level  of  instructional 
objective  tested  (Identification).    If  visual  information  must  be  coded 
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verbally  (Travers  &  Alvarado,  1970)  it  is  hypothesized  that  this  translation 
process  loses  its  effectiveness  as  the  complexity  of  cognitive  processes 
tapped  increases. 

An  implication  can  be  made  for  further  study  of  individual  differences 
in  information  processing  ability  and  their  relationship. to  acquisition  of 
understanding.    It  is  interesting  to  speculate  whether  differential  results 
would  be  obtained  with  learners  of  different  aptitudes.    It  can  be  hypothesized 
that  students  with  reduced  ability  to  recreate  instructional  environments  will 
perform  better  under  visual  context  conditions.    Interactions  of  visual  place- 
ment with  inductive  reasoning  ability  were  noted  by  Koran  and  Koran  (1980). 

Holliday,  et  al.  (1970)  have  argued  from  a  zero-sum  standpoint  that 
displaying  of  visuals  in  text  may  result  in  more  attention  paid  to  one  cue  and 
less  to  another,  resulting  in  reduced  effectiveness  of  visuals.    These  notions 
bear  further  investigation. 

If  memory  for  visuals  is  greater  than  memory  for  text,  the  duration  of 
that  memory  differential  should  be  quantified  with  delayed  retention  tests. 

Rerent  research  sugge: ts  that  training  students  to  create  mental  images 
during  instruction  results  in  superior  achievement  (Rasco,  Tennyson,  & 
Boutwell,  1975).    A  legitimate  question  to  be  investigated  is  the  relative 
effectiveness  of  induced  imagery  versus  'hat  generated  by  visuals  provided  in 
instruction  as  a  function  of  individual  learner  differences.    A  corrollary 
question  addresses  the  effectiveness  of  asking  students  to  generate  images  for 
which  there  is  no  personal  knowledge  o-  experience.    Certainly  the  number  of 
students  with  firsthand  experience  witi  the  human  heart  is  insignificant. 

The  results  of  this  experiment  have  suggested  a  new  direction  for  visuals 
in  instruction  and  additional  ideas  for  further  reasoned  study. 
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SUPERIOR 
VENA  CAVA 


As  you  would  view  a  cross-sectional  diagram  of  the  heart,  blood  enters 
the  right  auricle  through  veins.    Only  veins  carry  blood  to  the  heart.  The 
superior  vena  cava  is  one  of  the  two  veins  which  deposits  blood  in  the  right 
auricle.    There  are  no  valves  at  the  openings  of  these  veins  into  the  right 
auricle.    The  superior  vena  cava  drains  blood  into  the  right  auricle  from 
all  body  parts  above  heart  level;  i.e.,  head  and  arms. 


SUPERIOR 
VENA  CAVA 


As  you  would  view  a  cross-sectional  diagram  of  the  heart,  blood  enters 
the  right  auricle  through  veins.    Only  veins  carry  blood  to  the  heart.  The 
superior  vena  cava  is  one  of  the  two  veins  which  deposits  blood  in  the  right 
auricle.    There  are  no  valves  at  the  openings  of  these  veins  into  the  right 
auricle.    The  superior  vena  cava  drains  blood  into  the  right  auricle  from 
all  body  parts  above  heart  level;  i.e.,  head  and  arms. 


Figure  1.    Page  8  from  the  visual  instructional  text  (top)  and  Page  8 
from -the  nonvisual  instructional  text  (bottom). 
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42.    When  blood  is  being  forced  out  the  right  ventricle,  in  what 
position  is  the  tricuspid  valve? 

a.  partially  opened 

b.  partially  closed 

c.  open 

d.  closed 


42. 


The  position  of  the  tricuspid  valve  when  blood  is  forced  out 
of  the  right  ventricle 


Figure  2.    Item  42  from  the  verbal  test  (top)  and  visual  test 
(bottom). 
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Table  1 

Mean  Scores  and  Standard  Deviations  for  Cells,  Rows,  and 
Columns  for  Composite  and  Three  Subscores 


Instructional 
Conditions 


Nonvisual  (n=48) 
Visual  (n=48) 
Column  Sums 


Testing  Conditions 


Nonvisual 


Visual 


Composite  Score 


19.3  (7.2) 
22.1  (9.0) 
20.7  (8.1) 


18.2  (6.9) 
27.0  (8.5) 
22.6  (7.7) 


Rows 


18.8  (7.1) 

24.5  (8.8) 

21.6  (7.9) 


Nonvisjal 
Visual 

Column  Sums 


Nonvi  sual 
Visual 

Column  Sums 


Identification  Subscore 


6.6  (3.1) 
7.3  (4.3) 
6.9  (3.7) 


6.1  (3.1) 
10.5  (4.2) 
8.3  (3.7) 


Terminology  Subscore 


6.2  (3.2) 

7.3  (3.2) 
6.8  (3.2) 


6.0  (2.7) 
9.0  (3.2) 
7.5  (3.0) 


6.4  (3.1) 
8.9  (4.2) 
7.6  (3.7) 


6.1  (3.0) 

8.2  (3.2) 
7.1  (3.1) 


Comprehension  Subscore 


Nonvisual 
Visual 

Column  Sums 


6.5  (2.8) 
7.5  (3.3) 
7.0  (3.1) 


6.0  (2.7) 
7.4  (2.6) 
6.7  (2.7) 


6.3  (2.8) 
7.5  (3.0) 
6.9  (2.9) 
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ANALYZING  FUNCTIONS  OF  ILLUSTRATIONS  IN  I  EXT 

Phi  1 i ppe  Duchastel 
The  American  College,  Bryn  Mawr. 

Whether  illustrations  in  textbooks  enhance  learning  is  a  question  of 
'.orne  concern  to  educators  and  publishers  alike.    And  of  course,  educational 
researchers  have  applied  themselves  to  investigating  this  issue.  Research 
on  illustrations  in  text  has  however  had  a  very  muddled  history.    The  litera- 
ture covering  this  area  is  replete  with  research  studies  which  have  failed  in 
their  attempt  to  show  that  the  provision  of  illustrations  can  enhance  learning. 
There  exist,  on  the  other  hand,  many  studies  which  have  been  successful  in 
showing  such  facilitation.     Research  by  Joel  Levin  and  his  associates  at  the 
University  of  Wisconsin  has  been  particularly  successful   in  this  respect 
(Levin  and  Lesgold,  1978).    Their  research  however  is  mostly  limited  to  pictures 
which  accompany  children' s  stories  presented  orally.     Pictures  included  in  text- 
books present  a  somewhat  different  problem. 

We  must  ask  ourselves  why  it  is  that  research  on  illustrations  in  text 
has  proven  so  inconsistent?    Why  is  it  that  researchers  have  had  such  a  difficult 
time  in  demonstrating  empirically  that  pictures  can  enhance  text  learning?  Part 
of  the  reason  must  surely  be  methodological  difficulties  concerning  the  particular 
pictures  used  in  some  studies,  as  Macdonal d-Ross  has  aptly  argued  (1977) •  Part 
of  the  reason  probably  also  stems  from  some  of  the  inherent  difficulties  one 
encounters  in  conducting  educational  research,  such  as  incomplete  control  over 
the  strategies  actually  used  by  students  as  they  study  a  text.     The  greatest 
problem  however  has  probably  been  the  lack  of  a  useful  conceptual  framework  within 
which  Illustrations  and  their  effects  ccuid  be  properly  examined.     It  is  this 
latter  concern  which  I  will  be  exploring  in  this  presentation. 

The  underlying  aim  of  a  great  part  of  past  research  on  illustrations  has 
been  quite  simply  to  demonstrate  empirically  that  illustrations  can  enhance 
learning.    This  in  my  view  is  a  misguided  aim,  for  two  distinct  reasons.  First, 
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it  should  be  accepted  as  obvious  that  illustrations  can_  affect  learning,  in  an 
a  Priori  fashion  so  to  speak.     It  is  only  necessary  to  examine  a  few  textbooks 
in  science  or  medicine  to  come  to  accept  this  view.    Whether  our  impressive 
research  methods  arrive  or  not  at  demonstrating  pictorial  effects  should  be  of 
little  concern  to  those  who  illustrate  textbooks. 

Now,  while  the  case  can  be  accepted  that  some  illustrations  will  undoubtedly 
enhance  learning,  that  is  not  to  say  that  all,  or  even  that  most  illustrations 
will  do  so.     This  brings  me  to  the  second  reason  for  which  the  general  demonstration 
of  pictorial  effects  en  learning  really  amounts  to  little. 

Pictorial   illustration  is  a  medium  of  communication,  just  as  is  textual 
prose,  film,  or  CAI.     While  each  of  these  media  have  their  distinctive  charac- 
teristics, their  forms  of  expression  are  varied  and  numerous.     It  is  not  so  much 
the  medium  itself  which  is  important,  but  rather  the  contents  being  represented 
and  the  manner  of  representation.     A  diagram  in  an  economics  text  for  instance 
is  rather  different  than  a  cartoon  fronting  a  chapter,  even  if  both  can  be  called 
illustrations.     Thus,  some  illustrations  will  enhance  learning  while  others 
may  well  not.     At  a  general   level,  nothing  much  can  be  said. 
Analytical  Perspectives 

All   this  points  to  the  need  for  a  useful  conceptual   framework  within  which 
illustrations  can  be  analyzed.     Two  distinct  approaches  exist  to  this  problem. 
The  first  is  an  attempt  to  analyze  illustrations  in  terms  of  their  morphology, 
i.e.,  in  terms  of  what  they  look  like.     The  second  is  an  attempt  to  analyze 
illustrations  from  a  functional  viewpoint,  i.e.,  in  terms  of  the  roles  they 
are  expected  to  play  in  a  text.     I  will  discuss  both  approaches,  although  I  am 
myself  partial  to  the  second  one  (the  functional  approach). 

Morphok>£icaJ[  Analv_sJ_s.     Morphological  analysis  is  exemplified  by  the 
schema  developed  by  Twyman  in  England  (1979)  for  the  purpose  of  classifying  forms 
of  communication.     Its  intent  is  to  elaborate  dimensions  on  which  communications 
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differ  in  appearance.    A  previous  approach  along  this  same  line  was  the  taxonomy 
of  illustrations  developed  by  Fleming  in  the  1960s  (Fleming,  196, j.     It  cate- 
gorized illustrations  according  to  colour,  design,  and  a  number  of  other  such 
attributes.     Further  more    recent  approaches  are  those  of  Ashwin   (1979)  who 
focuses  on  style,  and  of  Goldsmith   (1980)  who  develops  a  grammar  of  pictorial 
representation  based  on  the  comprehensibi 1 ity  of  pictures.  Both,  incidentally, 
have  appeared  in  the  new  British  journal  entitled  Information  Design  Journal. 

Morphological   frameworks  can  serve  as  useful  guidelines  for  instructional 
illustrators  in  deciding  on  forms  of  representation.     They  can  also  be  useful  to 
educational   researcher?  in  coming  to  grips  with  the  great  variety  one  finds  in 
■  the  world  of  illustrations.     This  is  demonstrated  in  the  well-known  research  under- 
taken by  Dwyer  (1978)  on  the  value  of  different  levels  of  realism  in  biological 
i 1 1  us t rat  ions. 

On  the  whole  though,   I  do  not  believe  that  the  morphological  approach  will 
;  prove  very  fruitful   in  the  long  run.    There  is  just  too  great  a  variety  in  illus- 
trations for  them  to  be  categorized  adequate./  in  terms  cf  differential  effects 
on  learning.     The  problem  becomes  truly  insuperable  when  subject  matter  content 
is  considered.     Realistic  illustrations  for  instance  may  not  be  ideal    (for  certain 
learning  outcomes)   in  introductory  biology,  but  they  may  well  be  ideal   in  archi- 
tecture or  engineering.     The  scope  for  creativity  in  text  illustration  is  just 
too  wide  for  a  morphological  approach  to  truly  inform  educational  research  and 
pract  ice. 

£uncUon£lJ\n_aJ_ysjs.     I  shall  now  turn  to  the  second  approach  to  developing 
a  conceptual   framework  for  the  field,  a  functional  approach.     This  approach  is 
based  on  the  view  that  what  an  illustration  looks  like  is  less  important 
(within  limits)  than  what  it  is  meant  to  do  in  a  given  text.     It  is  the  role 
of  illustrations  which  matters  most,  not  their  particular  form.     An  initial 
indication  of  this  is  provided  once  again  by  the  work  of  Dwyer  (1978)  ,  who 
found  that  different  forms  of  Illustrations  were  best  for  different  outcomes. 
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Two  different  categorizations  of  the  functions  played  by  illustrations  m 
iext  have  recently  been  developed  independently  of  one  another,  the  first  by 
myself  the  second  by  Joel  Levin  of  the  University  of  Wisconsin. 

Let  me  briefly  describe  these  categorizations.     My  own   (Duchastel,  1978) 
involves  three  functions,  i.e.,  three  roles  which  text  illustrations  can  play 
in  an  instructional  situation:     (1)  an  attentional  role,   (2)  an  explicative 
role,  and  (3)  a  retentional   role.     I  shall  only  briefly  describe  them  here. 

The  attentional  rde  of  illustrations  in  text  is  one  of  maintaining  the 
1  earner's  attention  to  the  task  of  reading.  'It  renders  this  task  more 
pleasurable  and  develops  the  student's  interest  in  the  topics  being  discussed. 
Pictures  naturally  attract  attention;  and  cartoons,  pictures  of  famous  men, 
etc.,  are  often  rncluded  in  texts  for  this  very  reason.     Explicative  illustrations, 
on  the  other  hand,  carry  more  di recti y" part  of  the  communication.     Their  role 
is  to  explai.    in  visual  terms  what  would  be  cumbersome  to  explain  in  purely 
verbal  terms.     Scientific  diagrams  are  prototypical  of  this  role.     The  retentional 
role  of  illustrations  is  more  difficult  to  summarize.     Essentially,  it  rests  on 
our  greater  power  to  recall   images  as  opposed  to  verbal   ideas,  as  well  as  on  the 
fact  that  any  topic  or  domain  of  discourse  has  an  internal  structure  which  can 
be  exploited  in  visual  terms  for  the  purpose  of  recall.     Retentional  illustrations 
serve  as  memory  retrieval  cues  after  a  text  has  been  read  and  the  student  is 
trying  to  recall  the  major  ideas  which  had  been  presented  in  the  text. 

1  shall  now  turn  to  the  functional  system  developed  by  Levin  (more  amply 
defined  of  course  in  Levin's  original  article,  1"79).     Levin  identifies  eight 
possible  functions  which  illustrations  might  play  when  accompanying  prose. 
The  first  two  (decoration  and  remuneration)  are  quickly  listed  and  dismissed  by 
Levin  as  not  applicable  to  understanding  pictorial  effects  in  instruction.  The 
remaining  six  are  more  relevant. 

The  motivation  function  is  identical  to  the  attentional  function  we  saw 
earlier.     The  reiteration  function  involves  simple  repetition  of  the  content 


being  communicated;  once  verbally  in  the  text,  once  pictorially  in  the  illus- 
tration.   This  is  not  unlike  fading       un i 1 1 ust raced  text  twice. 

The  fifth  and  sixth  functions  are  more  psychological   in  nature.  The 
representation  function  renders  the  prose  content  more  concrete  through  illus- 
trates and  thus  more  memorable.     The  organization  function  of  illustrations 
assists  integration  of  information  somewhat  as  an  overview  would. 

The  last  two  functions  act  on  comprehension  and  memory  respectively.  The 
i-nte-p-fctatlon  function  is  served  when  dif  f  icul  t-to-comprehend  prose  content 
is  made  mone  understandable  via  an  illustration.     It  may  also  be  served  when 
illustrations  provide  -ontext  for  understanding  unfamiliar  material,  in  the 
manner  of  activating  a  schema.     The  transformation  function  is  operative  when 
p. ctr       serve  as  mnenonic  devices,  transforming  the  prose  material   into  an 
image  of  more  memorability  that,  th-  original  prose  itself. 

Well,  we  seem  to  be  developing  quite  a  few  functions  which  can  be 
served  by  illustrations.     To  make  matters  worse,  a  colleague  and  myself 
(Duchastel  and  Waller,  1979)  have  attempted  t-  break  down  my  original  explica- 
tive function  into  subf unct ions;    We  asked  ourselves  how  explicative  illustrations 
actually  do  make  content  easier  to  comprehend.    We  ended  up  with  sever  relatively 
distinct  subfunctions,  and  that  was  even  incomplete  as   I  have  since  added  yet 
another  one  to  this  list. 

Too  many  functions,  or  too  many  fine  distinctions  between  them,  however 
eventually  defeat  the  purpose  of  developing  a  useful  conceptual   framework  for 
examining  illustrations  in  text.     Some  process  of  consolidation  needs  to  be 
brought  to  bear  on  the  problem.     This  is  what   I  shall  now -attempt  to  do. 
Reviewing  Functions 

I  start  by  di    li-sing  three  of  the  functions  identified  by  Levin:  the 
decoration  fnction,  the  remuneration  function,  and  the  reiteration  function. 
The  first  two  of  these  may  be  important  to  the  publisher,  but  they  ar  .  of  no 
use  to  the  educator  or  to  the  learning  theorist.     Levin  himself  dismisses  both 
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of  them  likewise,  after  initially  including  them  for  the  sake  of  comprehensive- 
ness.    The  reiteration  function  simply  embodies  the  idea  that  repetition  is 
helpful,  but  that  does  not  explain  much.     Illustrations  generally  do  repeat  the 
content  of  a  text,  but  they  also  do  more  than  just  that;  otherwise,  mere  verbal 
repetition  would  do  just  as  well    (and  it  does  not).     Levin  is  also  aware  of  this 
and  indicates  that  he  finds  reiteration  uninteresting  as  an  explanation  for 
pictorial  effects. 

We  thus  start  afresh  with  five  of  Levin's  functions.  It  is  interesting  to 
see  how  they  map  onto  or  mesh  with  the  three  functions  I  had  arrived  at  myself, 
(cf.   Figure  l). 


System  1  System  2 


Duchastel,   1978  Levin,  1979 

ATTENT I  ONAL  MOT  I  VAT  I ONAL 

ORGANIZATIONAL 

EXPLICATIVE  ct' 

~~      -  UTERPKfTATIONAL 


_  -  KZP":sriTATI')»!AL 

RETENTIONAL 

"  TRANSFORMATIONAL 


Figure  1:     FUNCTIONS  OF  ILLUSTRATIONS 
IN  TEXT 


This  is  how  I  see  it.  The  motivational  function  is  of  course  identical  to  the 
retentional  one  -  they  ^re  .imply  different  labels  for  the  same  nrocess  of  in- 
creasing the  reader's  interest  in  the  text. 

I  next  categorize  Levin's  organizational  and  i nte rpretat i onal   functions  as 
two  facets  of  a  more  general  explicative  function.     ,  ,  organization,  Levin  refers 
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to  the  ability  of  some  pictures  to  help  structure  the  content  being  presented,  to 
help  integrate  elements  of  the  text  presentation  which  may  not  be  apprehended  as 
a  whole  by  the  reader.     By  interpretation,  he  refers  to  the  ability  of  pictures 
to  clarify  complex  content,  as  say  a  diagram  might  do.     Both  of  these  functions 
are  aimed  at  enhancing  comprehension        the  part  of  the  learner,  i.e.,  they 
serve  an  explicative  role.     Indeed,  Levin  discusses  these  two  functions  in 
relation  to  poorly  structured  or  di f f icul t-to-comprehend  text  information.  With 
easy  text,  pictures  will  add  little  to  comprehension.     Most  subjects  however  are 
not  easy,  and  the  explicative  role  of  illustrations  is  probably  the  most  per- 
vasive and  well-recognized  one  in  text  publishing,  perhaps  because  of  its  heavy 
emphasis  in  science  texts. 

Finally,  I  consider  both  of  Levin's  remaining  functions  as  related  to 
retention,  as  opposed  to  comprehension.     The  representational   function  is  aimed 
at  making  the  content  more  specific,  more  concrete,  or  richer.  Representational 
pictures  recast  the  content  in  a  second  modality  and  lay  down  a  more  easily 
retrievable  memory  trace.     They  reiterate  the  content  but  also  make  it  vivid  and 
memorable.     The  transformational   function  is  aimed  very  directly  at  retention. 
It  involves  transforming  the  content  into  a  new  form  which  is  easier  to  remember 
than  in  its  initial   fomi.     Its  verbal  analogue  is  the  mnemonic. 

This  then  is  how  I  see  the  relations  between  the  two  systems  for  representing 
the  functions  of  pictures  in  text.     Levin's  categories  involve  finer  discrimina- 
tions, but  map  out  well  onto  the  more  general  3"function  system  on  the  left  of 
the  figure.     Even  finer  discriminations  are  possible,  as  I  mentioned  earlier  with 
respect  to  the  analysis  my  colleague  Waller  and  myself  performed  with  respect  to 
the  explicative  function.     Such  an  analysis  becomes  rather  academic  however  if 
one  goes  too  far  along  this  line.     We  must  ask  ourselves  why  considering  functions 
is  important;  when  is  it  useful? 

Levin  developed  his  categorization  of  functions  as  an  expla.  jtory  device  to 
account  for  the  results  of  research  on  pictures  in  prose.     He  was  scecifically 


interested  in  explaining  the  differential   results  obtained  with  visual  illustrations 
and  with  visual   imagery  instructions.     He  was  particularly  concerned  in  this  respect 
with  the  distinction  between  the  representational  and  the  transformational 
functions  (both  retentional   functions  according  to  my  earlier  analysis). 

My  own  interest  in  functions  of  pictures  in  text,  on  the  other  hand, 
was  motivated  by  a  concern  that  the  general  question  of  pictorial  effective- 
ness  (i.e.,  Do  pictures  facilitate  learning?)   is  meaningless.     I   simply  wanted 
to  refine  the  quescion,  both  as  a  grounding  for  research  and  in  order  to  inform 
text  des  i  gn. 

The  practical  use  of  functions  in  designing  texts  remains  the  true  test 
of  either  system's  usefulness.     Not  much  has  been  done  yet   in  the  realm  of 
application.     The  functional  approach  to  text   illustration,  as  an  explicit 
conceptualization,  is  still  very  new.     Whether  it  will  catch  on  so  to  speak, 
both  in  research  and  in  design,  remains  to  be  seen.     I  myself,  as  you  will  have 
gathered,  am  convinced  of  its  potential  usefulness. 
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A  cuntinued  lament  among  Instructional  d«  velopers  concerns  their  ^mnl 
Inability  to  demonstrate   the  effects  of   instructional  development  .ervjav  toward 
improving  roller  programs.     Today,   as   in  the  past,  instructions]  deveiupment   (  ID) 
remains  a  luxury  that   is  subject   to   the  visisitudes  of  political   &  budgetary  winds. 
D  ling  liird  times,    fD  services  may  be  reduced,   or  even  eliminated,  without  demon- 
strable ill  effects  to  the  colleges   they  serve.     Instructional  developers  certainly 
believe  their  efforts  make  significant  differer.  es  in  the  effectiveness  of  programs, 
but  the  indicators  u^'d  for  decision  making  (by  those  in  control  of  college  programs), 
seldom  demonstrate  that  difference.     Thus,   instructional  developers  spend  much  of 
their  time  seeking  the  favor  of  administrative  princes  and  princesses  by  becoming 
valuable  in  ways  not  necessarily  related  to  ID.     An  uncertain  existence  at  best. 

There  is  no  evidence  rhat  program  development  &  evaluation  conditions,  described 
by  Drussal    (p.   176)   in  1970,  have  changed  for  the  better: 

"Most  courses  and  new  curricula  are  added  without  sufficient 
information  and  evaluation.     Frequently  the  information  provided 
obseures  the  relation  of  the  course  to  existing  courses  or  is  so 
vague  that   the  instructor  can  do  anything  he  wants.  Objectives 
are  rarely  defined,  no  selection   of  content  and  materials  are 
made,  and  no  text  or  bibliography  is  provided.     Departments  and 
colleges  demand  approval  of  additional  courses  and  curricula  as 
an  act  of  faith,  and  unfortunately,  usually  succeed.     College  and 
university  curriculum  committees,   if  they  exist  at  all,   tend  to 
give  only  cursory  attention  to  new  proposals,   and  almost  never 
engage  in  review  of  existing  programs" 

Part  of  the  reason  that  instructional  development  services  are   in  such  a  tenuous 

Position,    is  their  inability  to  obtain  relevant  data  for  making  instructional 

development  decisions,  and  to  demonstrate  the  effects  of  those  decisions.  The 

thesis  ot    ttiis  paper   is  that  until  such  time  as  reliable  data  from  program  evaluation 

can  convincingly  demonstrate   the  relationship  between  program  success  and  th» 

tiftmt^  of   If)  services,   the  profession  will    continue   in  this   tenuous  position. 
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In  hi„  book,  HuroaiL  Competence ,  Gilbert  quotes  a  teacher  (p.   358)  who  contends, 
"You  can't  do  well,   if  you  don't  know  how  well  you1  re  doing."    A  worthy  paraphrase 
might  be,  "You  can't  do  well,   if  decision  makers  don't  know  how  well  you're  doing." 
Regretfully,  only  a  partial  solution  is  offered  here,  but  this  partial   solution  may 
provide  a  much  needed  base  of  both  form  &  substance,   from  which  the  next  step  mav 
be  taken. 

Orientation  to  the  Problem 

There  are  numerous  program  evaluation  models  in  the  literature  that  are  conceptually 
well  designed,  but  none  have  seen  effective  implementation  across  the  programs  of  a 
typical  college.     Figure  1  presents,    In  an  abbreviated  fashion,  a  process  for  program 
evaluation  and  revision.     While  the  processes  and  the  decisions  listed   lffer  few 
surprises  to  instructional  developers,   the  assumptions  supporting  such  models,  and 
thei-  implications  for  operational  processes  and  decisions  are  confusing.  Consider- 
ation of  the  steps  in  Figure  1,  should  provide  a  useful  orientation  for  the  proposed 
solution  that  follows.     The  steps  below  are  keyed  to  the  processes  and  decisions  in 
Figure  1. 

Step   i;     "Compare  Program  Elements  to  Standards" 
Tliis  process  assumes  a  number  of  things,   including:     1)   that  program  faculty  and 
administrators  actually  desire  such  a  comparison,  2)   that  they  have  agreed  to  a 
particular  program  evaluation  model,   3)   that  there  is  also  agreement  on  a  common 
set  of  standards  for  the  program,  and  4)   that  valid  &  reliable  program  data  is 
available  for  making  the  comparison. 

Step  2:     "Are  There  Any  Discrepancies?" 
The  purpose  of  matching  the  program  elements  against  a  set  of  standards,    is  obviously 
to  determine  I*  the  element's  meet  the  standards.     A  discrepancy  exists  when  elements 
do  not  me»*t  agreed  upon  standards.     Serious  disagreements  often  surface  at  this 
point.     One  person's  discrepancy,  might  very  *rell   be  what  another  views  as  an 
essential  element.     Despite  previous  faculty  agreements  about  abstract  standards, 


Murt    1:     GENLRAL  PROCESS  FOR  CONTINUOUS  PROCRAM  EVALUATION  AND  REVISION 
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This  simplistic  visualization  targets 
what  needs  *.o  be  done,   but  not  how  to 
do  it.     Below  are  examples  of  operational 
questions  implied  by  the  process.  The 
number  of  the  question  is  keyed  to  the 
relevant  activity  or  decision  point  in 
the  flowchart. 

1-     Means  for  comparing  the  program 
elements  to  predetermined  progrnin 
standards? 

2.  Means  for  discriminating  between  a 
discrepancy  and  a  non-discrepariv 

3.  Means  for  determining  the  program- 
matic effects  of  an  identified 
discrepancy? 

4.  Means  for  determining  criteria 
used  for  deciding  to  continue  or 
discontinue  a  program  or  some  of 
its  elements? 

5.  Means  tor  actually  discontinuing  a 
program  cr  program  element? 

6.  Means  ^     determining  revision 
al  ter*idt"i  ves? 

7.  Means   for  determining  the  feasibility 
of  revision  alternatives? 

8.  Means  for  determining  criteria  for 
choosing  among  levision  alternatives? 

9.  Means  for  carrying  out  a  revision 

of  a  program  or  of  a  program  element? 

10.  Means   for  determining  what  should 

be  included  in  an  evaluation  report? 

11.  Means  for  determining  criteria  for 
accepting  or  rejecting  an  evaluation 
report? 

12.  Means  for  processing,  storing  and 
retrieving  evaluation  report  data? 
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when  spi\  Lt'ns  are   identified,  program  evaluators  often  find   that  standards  an. 
worth  the  blood  they  were  written  in. 

Step  3:     "Determine  How  The  Discrepancies  May  Affect  the  Progiam" 
rhis  procesb  is  designed  to  estimate  the  effects  of  a  discrepancy  on  programs  01 
program  elements.     While  some  effects  are  easily  determined,  others  are  n^t  and  nav 
require  more  data  abouc  the  program  than  Is  available.     This  ambiguity  lends  itself 
t-    considerable  debate  among  affected  parties. 

Step  4:     "Should  the  Prograi.   or  Program  Element  be  Discontinued?" 
Swine  d  is      nan  :ies  can  be  expected  to  have  a  more  severe  effect  on  a  program 
than  will  others.     In  some  cases,  a  urogram  element  can  be  discontinued  without 
serious  consequences  to  a  program,  or  the  program  may  in  fact    be  improved  with  the 
j-.-tetioTi  of  an  element.     In  other  instances,  an  element  may  be  viewed  as  essential 
to  a  program,  but  require  some  modification  in  order  to  meet  the  standard. 

Step  5"     "Implement    Discontinuance  Process" 
Many  programs  and  courses  simply  fade  away,  or  are  gradually  replaced  by  others  as 
their  resources  are  co-opted.     The  lad-  of  a  well-defined  process  for  discontinuing 
programs  represents  a  problem  to  colleges,   in  that  resources  that  could  be  used 
for  program  development  may  be  tied  up,    long  after  a  program  or  some  of  its  elements 
*t  isi  the  point    >f  usefulness. 

Step  h:     "Determine  Alternative  Ways  of  Revising  a  Defective  Element" 

I"his  proioM.  assumes  that   the  defective  progrrm  element  can  bo  repaired,  and 

examines  different  means  for   that  repair.     The  process  determine*,  the  resource 

expenditures   for  the  alternative  means  studied,   including   time    and  dollar   < o< t  . 

A(<<»rdir.g  i°  Newman,    (from  Bass  and  humsden,  p.  173): 

"The   Lack  of   valid  eronomic  evaluations  of  the  effectiveness 

of   institirtion.il  development  can  be  blamed  on  a  number  of 

f.i-'torst     Questions  of   instructional  cost-ef f  en  tiverv-ss  are 

i ons i ck  re  1  to  be  somewhat   il 1  eg i  t  ima te  by  academic  ians . 

Adrainist r  itot s  are  under  too  great  a  pressure  to  produce  immediate 

improvement s   to  be  concerned  with  the  long-range  evaluation 

n»'i  I'ssarv  in  demons  1 1  ate  cost-effectiveness." 
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^te;>   "       "Given  Available  Alternatives,  Should    the  K lemon!    he  Rivis.V" 
At  thi*  point,   the  decision  to  modify  or  not  to  modify   is  re-e.<unined .     If  the 

^ts  ui   the  alternatives  available  are  too  great,  and  if  the  continued  operation 
of   the  del., Live  element  is  more  practical   than  carrying  out   the  revision,  then 
idn.im^trators  and  faculty  may  decide  to  continue  operating  the  element  without 
re  vis  ion . 

Step  3:     "Complete  the  Revision  Plan" 
[".in  process   involves  tying  the  favored  revision  alternative  to  the  resources  and 
individuals  who  will  be  responsible  for  carrying  out  the  revision. 

Step  9:     "Implementatio.    of  the  Revision  Plan" 
Implementation  is  concerned  witn  making  all  parts  of  the  revision  plan  operation  i± • 
:     assumes  access  to  the  necessary  expertise  for  accomplishing  the  change,  and 
skills  for  demonstrating  that   the  modi f ; cat  ion  works  as  designed. 

Step  10:  "Complete  an  Evaluation  Report  on  Actions  Taken" 
Th.s  process  assumes  that  college  program  decision  makers  require  information  about 
the  actions  taken  in  the  above  processes  in  order  to  make  final  decisions  about  the 
•■lement  and  standard  in  question. 

Step  11:  "File  Report  in  the  Program  Data  Bank" 
The  intrnnation  regarding  actions   taken  would  be  stored  for  future  reference, 
["his  step  assumes  the  need  for  future  reference,  and  a  system  for  storing  and 
reprieving  such  information. 

Hie  view  presented  here  is   that  if   instructional  developers  wait  until  complete 
program  evaluation  systems  are   installed,   they  may  wait  forever.     The  question 
becomes,   then,    is   it  possible   to  install   an  approximation  of  a  college  program 
evaluation  svstem  that   can  provide  data  of  a  quality  that  will   he  accepted  is 
evident  of   the  value  of  what    instructional   developers  do'' 

ITie  several   pages  present   an  outline  of  the  logic   Leading  up  to  the 

implementation  ol    the  partial   s<    ution  mentioned  earlier.     The  solution   is  nor  without 

O 


U-j  pr'blurw,   sunk   Ci f  which  .ire  prubablv  not  clear  to  the  writer       H    it    is  wotl.ahle, 

it  will    »n  i  v  be  as  (i   result  of  considerable  additional  planning,   and  a  ,'reat 

expenditure  of  energv  on  the  part  of  instructional  developers.     But  5   if  it  works,  it 

could  demon- 1  rate,    m  a  hard  evidential  manner,   whether  the  actions  of   msMih  ri.  -1 

developers  '  *K  a    significant  difference,  or  not.     As  a  point   ol    deoariurt,  tins 

presentation  makes  no  attempt   to   look  at   the  broad  range  of  purposes   that  program 

evnlu.*tion  might  call  for.     Sara  Steele  (p.    39)    illustrates  how  evaluation  shoi/.d 

vary  with  purpose,   through  the  following  analogy: 

"'Flif  situation  can  he   likened  to  examining  a  mountain. 
The  geographer  is  interested  in  topography.     The  geologist 
in  rock  samples.     The  mountain  climber,   the  engineer  designing 
a  railroad,   the  pilot  flying  over  the  mountains,   and  the  native 
^ouig  from  one  valley  to  another  are  all  getting  data  about  a 
mountain  range   to  try  and  describe,  evaluate  and  deal  with  it. 
But   the  data  gotten  and  the  approach  to  getting  that  information 
are  far  from  the  same.1' 

Neither  do.es  this  presentation  seek  to  put  in  perspective  the  many  different  meanings 

of  evaluation  found  in  the  literature,  but  rather  looks  at  evaluation  simply  as  a 

mr  ins  "...f-  provide   information  for  decision  making."     (Cook,  p.   23).  Further, 

this  prestn"  M  ion  does  not  begin  to  deal  with  all  of  the  processes  and  data  required 

u-  oirrv  out   ID  services  at  the  level  possible  under  ideal  conditions.  Instead, 

if    1  u>«~>  at   .i   few  essential  data  and  processes  that  are  believed  will   pr  >vide  a 

■hi!  i  l   o^nt    !.*vel   of  evidence  for  more  objective  decision  making  about  the  eifects 

■I    ID  on  program  development.     l*he  outline  below,  attempts  to   illustrate  the 

>fo'  «-s-,    if   tliLiiking  through  this  problem. 

Outline  of  a  Partial  Solut ion 
I.      U»   i  •  n  W    usually  considered  an   integral    part  of  college  program  de-  «sion  .nuking 
i.      Ihe  value  .»f    [p  is  not  clear  to  college  decision-makers 
:»      W»u  n  liord   times  come,    10  mav  be  reduced  or  eliminated 

1  •     i.d'i.  it  in, ial   decision  makers  de<  ide  what   needs  to  bt    (kmc,   for    ir.i  that 
in>  luu*',    1)   external   pressure,   .* )   because  some  of   them   in    niton  st'sj  and 


'uve   the  power   to  make  change,   and    j)   ^ecau^e   it    is  a  means  .1 

>.jf    :de   funding.     Mi  «t  of  these  decisions    ire  "'ado    m   the  nasi,  j« 

tea;  valid  or   reliable  data, 
d.     How,   then,   is   ID  made  valuable  to  ml  lege  programs? 

Wronger  yet,  how  is  ID  made   indispensable  to  coHegc    u  ot»r.iirs 
Wllt   iS   il    th'^   [Ders  do  that  should  be  considered  indispensable    to  ,  l'^L 
program  develonm.-nt ? 

'       nie>'  are  skilled  in  the  processes    ind  techniques  of    inalvzing   instr-  >ior>! 

:»r.hlems  and  determining  and  implementing  appropriate  cechnologu  a !  solutions, 
h.      Pie  trouble   is   that  decision  makers  expect   that  others   Ucsehcrs,  .ujp.n''^ 

tratv.rs,   e(.c:.)   can  do  the  same  job  that   IDers  do, 
t.      IDers  mav  he  able  to  provide   fancy  twists   to  the  process,  but  dccisKii 
makers  have  no  real  evidence  that  what  IDers  do  is  of  a  greater  order  of 
magnitude  than  what  smart,  able  teachers  are  able  to  do.     IDers  have  had 
limited  success  at  disproving  this  assumption.  c 
J.     How  do  wo  get  evidence   that  what  we  do  is  significant   in   improving  learning? 
a.     As  a  rule,   educators  collect   little  or  no  hard  data  that  demonstrates  how 

well   their   instructional  delivery  systems  perform. 
K     Program  and  < ourse  development  decisions  are  based  on  subjective  judgements 
I'he  use  of  subjective    judgement,   rather  tha-  hard   information  to  make 
'ie-  is  ions  has  not  resulted  in  favorable  outcomes  for  ID  during  hard  times, 
d.      ['he  assumption  is  made   that   decision  makers  would  come   to  different  conclusions 
aiMUt   ID  if  thev  were   in  possession  of  hard  data  on  how  ID  effects   i  ns  t  nu  t  ional 
it  i  i  ".-tv    -  \  s  terns  . 

*•     ^h  it    n-    the  kinds  of  hard  data  that  i  ould  empiricallv  demonstrate   t  lie  value   ot  ID? 
a.     Diu-  wa;   is  bv  showing  the   impact  of    I D  on  the  products  of  edn    iti.uial   sv  tems 
I.     'Student   looming  is  a  major  product  «>1   educational   svstems,    i1thom<h  <ertaml\ 
!m?    tli,    onlv  one.     f.cn»Mat  ion  of  new  knowledge  through  research,  service  i.- 
^  the  lommunitv,  and  omplovrnent  of  erlucaj[^f-<J  are  others. 
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H't-r^    ;oed  hard  data  that  will  snow: 

})     -U.it  the   things   that   thev  do  significantly  improve   instni>  ti.Mji  m 
and  programs. 

')     th.it    individuals  without  similar  preparation  cannot  do  ^  well,   tr  d 
- i gn i i i l a n t  .Tder  of  ma gn i t ude . 

can   IDtrs  help  make  it  possible  for  decision  makers  to  acquire  the-  kind 
:    v.ilid,    reliable  data  tnat  will  demonstrate  the  v^lue  of  IDers   m   t:.t    i  c-  , 
i    ins c rut  tional  development? 

fhe   first  assumption  is  that  a  college  is  a  purposeful  system. 

Ml   svstens  have  definable  functions  that  are  their  reasons  for  exist  i  v.,. 

A  ,na]  >r  tun^tiun  of  educational  systems   is  to  deliver  specific  relevmt 

in  -;truc  t  ion  ,  effectively  and  efficiently. 

college  wide  functions  are  usual W  stated  as  missions,   college  program 
'auctions    ire  usually  stated  as  &oals  or  general  objectives  t*nd  Lhe  lunetiois 
-1      uirses   in  college  programs  are  usually  stated  as  performance  objts  tiws 
'at  wine  h'Vi'l). 

!ir».t^   rnat  sin  h  f  uni  t  urns  should  guide  the  behavior  of  de<  U.on 
,.o,ers.     However,    these   functions  and   their  relationships  arc  uft«n  p  -orh 
■f   i^ompletely  defined,   or  not  stated  at  all.     IDers  Lan  be  heinlul    thr<  cjI, 
r      if   shi  lis  tor  analysing  and  clarifying  missions,   goals,  and  objicti 
.         ".d  problem  that  decision  makers  face  (poorly)    »s   the  pnucsstng;  of 
i    __>r«ui» Jjm  related  to  college  program  function*.     Thee  f.ind  manu.-l  ni.u^iu 

t-1'    nia  .  ,  d!    information  close   to   impossible,  and  when  attempted,    t  ho 
inior'-iati  -n   is  seldom  timely  or   in  the  appropr  i  ate   foriu  f  o  r  effi.  i-nt    i  s*« 
'  }t    '  f  J"*'  'i*»e.      fDors  have  tiu   skills  of  applying  sin  h  mode's. 
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M)t-r.,  wiii   hive   to  Hvir^u  out  as  num   of  the  minions,   t,r..'r.i  .t-i's, 
iiu!  .Mursf  ol.jt.anvs  as   Lhev  can  tirul.     U  is  .turned  fhat    it   will  hi 
Pw^ijle  m  (olK-ct   all   of  Ut-  allege  mission  jnd  program  ^m!   s^itenkn  s 
L.ncj.iljv,   but   not  necessarily  ,U  i   of    the  course  ^bjr,  tives   (need  t«i 

>u->iv'»r  what   a  rritK  al   mas-,  might  be). 
Utn.'ugr:  sumf  de(  ision  makers  might  be  wilK    ■  r«>  pt«. vid<-       -eta      ,  i„r 
.    •r.itin,'  moie  precise   -.Lett*  rii  n  t  ^  ,    I  Dors  may  nav-   t,.  ,  t  .„  j  r  .  hu  .  e  tmn 
;     ^  mrl  per.nn,   1    .  ,r    initiilly   ina.^iii^  the  it^im-ip  ,1 
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3)     Missions,  goals  and  objectives  will  have  to  be  restated  so  that  the 
relationships  among  them  can  be  demonstrated. 

a)  IDers  would  develop  a  series  of  hierarchies  of  --ission,  goal  and 
course  ./ojective  statements,  as  in  Figure  2. 

b)  A  separate  hierarchy  for  each  mission  would  need  to  be  developed 
(decision  makers  would  probably  profit  by  being  able  to  relate 
the  missions  as  well,  but  for  the  moment  it  does  not  seem  to  have 
direct  bearing  on  IDers'  needs). 


College  Mission 
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-)     m  all   likelihood  after  the  hierarchies  are  formed,   IDers  will 

ixnd  that  they  nave  some  nussions  without  sutfieient   program  goais. 
likewise,    there  mav  be  insuff.eient  course  ohjecti.es  for  the  goals  of 
"-he  program.     In  Curn,   there  ^  be  program  ^  ^  ^  ^  ^ 

no  college  missions,  and  there  may  be  course  objectives  for  which  there 
are  no  program  goals. 

d)     Administrators  will  need  to  make  decisions  about  such  discrepancies. 
In  some  cases  they  may  choose  to  cut  missions,  goals  and/or  objectives 
out  of  the  college  curriculum  entirely.     m  those  cases  where  missing 
program  goals  or  course  objectives  are  viewed  as  necessary,  their 
development  could  obviously  involve  IDers. 

Several  arrays  of  the  missis,  goals,  and  objectives  will  be  necessary  in 

order  to  show  important  relationships  among  them. 

a)  One  of  the  arrays  would  be  the  hierarcnial  arr.v  described  above, 
Permitting  identification  of  missing  and  inappropriate  missions,  goals, 
or  objectives. 

b)  An  array  is  needed  to  highlight  overlap  and  duPH,.M»n.  among  programs 

and  courses  as  they  presently  exist,  and  to  prevent  unnecessary  duplication 
as  the  result  of  future  changes  in  the  curriculum  (Dressal,  p.  171). 

=>     For  this  purpose  an  ERIC- like  thesann.s  could  be  developed  consisting  of 
descriptors  under  which  college  missions,  program  goals  and  course 
objectives  could  be  categorized.     Examples  of  such  categories  might  be 
"graphic  production",   "ID  consultation",  "instruction-  strategy 
discrimination",  "change  technique",  or  "classroom  discipline". 

)     A  relatively  ^e^^ompu^  could  store  and  ^ 

objectives  according  to  the  descriptor-. 
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e)  A*  new  courses  are  reoaested,   their  objectives  would  be  categorized 
under  these  descriptors  and  che  computer  could  be  queried  to  array 
all  existing  course  objectives  relevant  to  that  descriptor. 

f)  Objectives  appearing  to  duplicate  others  could  be  checked  out,  since 
the  objectives  could  also  be  arrayed  by  course  number. 

g;     Inspection  of  the  array  of  goals  or  objectives  could  assist  in 

answering  sequence  questions  (i.e.,  which  objectives  should  preceed 
o  thers) , 

h)  Viewing  these  objectives  as  a  sequence  would  permit  curriculum 
specialists  to  determine  gaps  among  the  objectives  or  goals. 

i)  Such  sequencing  could  lend  itself  to  a  PERT  array,  which  would  assist 
in  costing  out  a  particular  instructional  sequence. 

j)     Which  in  turn  ,:ould  lead  to  a  cost-benefit  analysis  of  an  instruct- 
ional sequence,  or  foi  comparing  alternative  instructional  sequences, 
k)     Such  a  capability  could  be  one  source  ol  hard  d<'ta  that  could  help 
demonstrate  the  worth  oT   IDersr  efforts. 
How  can  IDers  assist  college  administrators  to  acquire  and  apply  hard  data  in  the 
evaluation  of    i  college  curriculum?     The  value  ot  answering  this  question  assumes 
that  the  existence  of  such  hard  data  would  help  provide  the  base  necessary  to 
demonstrate  the  effects  of  IDers  when  they  involve  themselves  in  revising 
deficient  instructional  delivery  systems. 

a.     Part  of  -hat  assessment  has  already  been  discussed  with  the  proposed 

capability  of  discriminating  gans  or  duplications  among  missions,  goals, 
and/  >^  ob  jec.t  ives  . 

h.     The     ,-jor  types  of  evaluation  data  needed  bv  administrators  and  faculty  is 
about   the  effectiveness,  efficiency,  and  relevancy  of  the  elements  making 
up  the  college  curriculum. 
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1)  Effectiveness  measures  seek  to  determine  if  actual  student  learning 
matches  the  intent  of  the  instructional  delivery  system  design. 

2)  Efficiency  raises  the  cost/benefit  question.     Are  programs  getting 
the  most  "bang"  for  their  buck? 

3)  The  relevancy  question  asks  whether  the  outcomes  of  specific  instructional 
delivery  systems  is  needed  by  students  or  society? 

Ehe  efficiency  question  is  best  answered  by  costing  alternative  instructional 
delivery  systems,  or  modifications  within  those  systems. 
The  effectiveness  data  is  generated  through  two  sources:   internal  and 
external  sources: 

1)  internal  sources  could  include  data  from  faculty  and  students,  and 
from  program  or  course  monitors   (currently,  almost  all  of  this  data 
is   ] udgemental) . 

2)  External  data  would  be  collected  from  graduates  and  their  employers 
(other  data  could  come  from  state  and  national  accrediting  agencies). 

Craduates  and  employers  are  willing  to  respond  to  well  designed  question- 
naires, survey  instruments,  or  in;erviews  when  clearly  tied  to  their 
respective  needs. 

Specific  questions  to  graduates  or  employers  about  the  usefulness  of 
specific  knowledge  or  skills  for  accomplishing  either  professional  work, 
or  increasing  the  quality  of  cheir  lives,  could  provide  valuable  information 
for  making  decisions  about  modifying  the  curriculum. 

For  internal  data,   the  principle  of  successive  approximation  will  probably 
have  to  be  invoked,  because  this  kind  of  data  is  very  hard  tq  get. 
Regardless  of  the  reasons  (and  several  have  been  identified)   faculty  are 
very  sensitive  about  sharing  achievement  and  additudinal   assessment  data 
on  their  courses  and  students. 
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In  retrospect,   the  time  and  resources  required  to  either  convince  or 

eoerce  faculty  into  sharing  cheir  tests  or  test  data  has  not  been  feasible 

in  the  past.     Perhaps  eventually,  after  a  gradual  establishment  of  testing 

skills  in  the  faculty  and  trust  of  the  system  using  that  data,   it  will  be 

possible  to  include  this  data  as   input  into  the  process  of  program  evaluation. 

Still  difficult,  but  considerably  less  difficult  than  getting  test  data 

fro-  the  faculty,   is  getting  course  evaluation  data  from  students. 

Most  program  coordinators  require  faculty  to  collect  data  from  the  students 

about  their  judgement  of  how  well  the  course  met  expectations.     The  value 

of  student  feedback  for  improving  instruction  has  been  questioned  by  a 

number  of  researchers  (Potem  and  dasman,  p.  497).     Most  of  this  data 

never  sees  the  light  of  day.     in  the  majority  of  cases,   decisions  to  use 

or  not  to  use  such  data  lies  entirely  with  the  instructor.     There  is  no 

pressure  to  use  the  data,  and  instructors  tend  not  to. 

Administrators  will  have  to  bite  the  bullet  on  this  one,  and  insist  that 
they  have  access   to  student  generated  course  evaluation  data.     It  will  cost 
resources  and  probably  some  goodwill  to  collect  it.     The  best  wry  of  getting 
this  data  will  vary  from  campus  to  campus,  and  from  college  to  college, 
but  it  must  be  done. 

A  second  problem,  given  that  such  data  can  be  had,   resides  in  the  usefulness 
of  student-generated  evaluation  data.     Unfortunately,   the  Instruments  for 
collecting  student  evaluation  data  are  seldom  specific  enough  for  purposes 
of  identifying  needed  changes.     (Berquist  and  Phillips,  p.  47). 
It  is  difficult  to  change  these  course  e/aluation  forms  used  by  students, 
but  sometimes  additions  are        s:ble.     Probably,   the  best  addition  that  can 
be  planned  for  initially,    is  to  have  the  course  objectives   listed,  with 
directions   to     tie  students  to   indicate  each  objective's  usefulness,   and  how 
well  thev   learned  the  skill,  knowledge,  or  attitude  explicit  in  the  objectives. 
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•••     This  is  still   judgemental  data,   but  even  data  at  that  level  would  give 
IDers  and  others  responsible  for  program  and  course  improvement,  a  place 
to  at  md. 

?•     This  data,   along  with  external  data  from  graduates  and  their  employers, 
could  be  arrayed  by  the  computer  as  part  of  the  analysis  of  what,  if 
anything,  about  the  instructional  delivery  system  needs  to  be  changed. 

q-     After  revisions  are  made,   new  data  from  similar  sources  can  be  compared 
with  past  data  as  a  means  of  determining  the  effects  of  the  revisions 
carried  out  by  IDers  and  others. 

This  outline  suffers,  as  do  all  outlines,   from  a  dearth  of  substance.     Paulson,  as 
paraphrased  by  Abedor  (p.   37),   identified  six  classes  of  data  needed  for  evaluation  of 
individual  courses.     These  were:     1)  antecedent  data  (entry  behaviors),  2)  technical 
data  (quality  of  instructional  stimuli),  3)  process  data  (interim  student  behavior 
assessment),  4)   learning  data  (student  progress  toward  course  objectives,   5)  criterion 
achievement  data   (responses  to  posttest  achievement  instruments)  and  6)  attitudinal 
data  (ratings  by  students  and  others  regarding  the  merit  of  course  a-oects).  Given 
the  need,   ideally,   for  all  of  these  types  of  data,   the  sufficiency  of  *dditudinal 
(judgemental)  data,  even  though  collected  in  terms  of  specific  course  outcomes,  .an 
be  questioned.     Again,  this  scheme  is  at  best  only  a  partial   solution,  but  its  value  lies 
in  the  potential  for  opening  up  the  system  to  acquire  the  other  forms  of  data.  The 
spue  position  is  held  when  developers  look  beyond  individual  course  data  to  the 
broader  concept  of  program  evaluation.     The  requirements  of  Stuff  lebeair '  s  CIPP  model 
(pp.   19-25),   requires  data  for  four  types  of  evaluation;  context   (for  planning  decisions) 
input   (for  design  and  resource  decisions),   process   (operation*  control  decisions),  and 
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product  (for  results  and  recycling  dec'sLns).     Similar  kinds  of  statements  could 
be  made  for  other  types  of  evaluation  data,  reeogni.-ed  in  the  literature,  and 
presumably  needed  to  evaluate  cours-s  and  programs.     Some  of  the  recommended  data 
is  available  to  IDers,  much  of  it  is  not.     The  question  rt.ains,  "where  is  a  usefu.' 
place  to  begin?"     Perhaps  this  outline.     Below  are  listed  the  major  tasks  implied  by 
this  proposal: 

*1.     Collect  missions,   goals  and  objectives 

2.  Generate  program  hierarchies 

3.  Complete  discrepancy  analyses 

4.  Write  and  rewrite  missions,  goals,   Jnd  objectives,  as  necessary 

*■>.     Change  student  course  evaluation  forms  and  gain  access  to  student  evaluation 

data 

6.     Gather  data  from  graduates  and  emolovers 
*7.     Set  up  EDP  system  to  handle  data 

8.     Use  computer  to  sort  objectives  as;   incomplete,  duplicates,  missing, 
inappropriate  or  poorly  met 
*q.     Foster  revision  decisions,   revise  and  recycle 

LO.     Collect  data  on  revision  effects  and  make  visable  to  decision-nakers . 

Given  that  instructional  developers  can  agree  on  the  major  arguments  and  elements 
of  the  outline,   there  is  still  a  lot  of  meat  to  be  put  on  the  bones.  Implementation 
will  undoubtedly  require  a  sharing  of  the  tasks  of  development.     Recommendations  that 
might  be  considered  include: 

1.  Strong  debate  among  instructional  developers  and  other  educators,  including 
evaluation  specialists,   to  work  out  appropriate  techniques, 

2.  Hie  formation  of  a  professional    consortium  ot   instructional  developers  to 
share   in  the  process  of  implementing  instructional  program  evaluation  systems 
tha*  would   incorporate  the  proposf  !  elements. 
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3.     A  division  of  labor  among  the  consortium  members  for  accomplishing  the 
necessary  tasks  to  reduce  unnecessary  duplication  of  effort. 
In  ;urnmg  again  to  the  elegant  extant  program  evaluation  models   (Scrivens,  Stufflebeam, 
Stake,  Provus,  etc.),   it  is  suggested  that  this  proposal,   if  implemented,  would  be 
a  successive  step  toward  their  effective  implementation.     The  evolution  toward  a 
pervasive  approach  to  evaluation  like  that  suggested  by  Tennyson  (p.   19)  and  others, 
should  be  assisted  by  the  foothold  that  the  implementation  of  this  Plan  could  provide. 
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Abstract 

Third- and- fourth  grade  students  were  administered  a  learning  strategy 
screening  in  an  attempt  to  determine:     1)   their  ability  to  describe 
individual  learning  strategies  used  to  remember  presented  words,  2)  the 
classifiability  of  student  learning  strategy  descriptions  as  primarily  visual 
or  verbal,   3)   the  feasibility  of  using  multiple  student  learning  strategy 
descriptions  to  establish  the  dominance  of  either  verbal  or  visual  strate- 
gies, and  A)  the  effects  of  different  learning  strategies  and  visual-ver- 
sus-verbal  presentations  on  abstract  and  concrete  prose  learning.  Three 
generic  responses  for  visual  strategies     and  three  generic  responses  for 
verbal  strategies  were  derived  from  open-ended  student  responses.  The 
results  suggested  that  high  achieving  students  demonstrated  a  better 
facility  to  describe  their  strategies  than  low  achieving  students; 
however,  ancnfc  students  whose  responses  were  readily  classified  as  visual 
or  verbal,  no  significant  differences  in  achievement  were  found.  Learning 
strategy,    as  defined  in  this  study,  was  not  found  to  be  a  significant 
factor    by  itself  or  in  moderating  the  effectiveness  of  either  visual  or 
verbal  prose  presentations.     However,  individual  learning  strategy  as 
an  actively  cultivated  skill  may  produce  effects  that  are  not  apparent 
when  approached  as  a  passive  learner  trait. 
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RESEARCH  IN  PROGRESS:     TOWARD  A  PROCEDURE 
TO  IDENTIFY  THE  SPONTANEOUS  MEMORY  STRATEGIES  OF  CHIT  DREN 

Considerable  research  has  been  conducted  related  to  the  effective- 
nesj  of  different  types  of  media  and  elaborative  techniques  in  improving 
student  learning.     As  Salomon  and  Clark  (1977)  have  suggested,  the  em- 
phasis in  media  research  has  begun  to  shift  from  the  media  itself  to 
the  types  of  presentation  stimuli,   the  types  of  learning  tasks  to  be 
conveyed  in  the  presentation,  and  the  types  of  learners  for  whom  the 
presentation  is  intended.     However,  apart  from  reported  ability  effects 
(Willows,  1978;  Carey  &  Hannafin,  Note  1)  and  age-related  effects 
(Jusczyck,  Kemler,  &  Bubis,  1975;  Guttman,  Levin,  &  Pressley,  1977; 
Christie  &  Schumacher,  1978)  learner  variables  have  received  little 
attention.     The  purposes  of  the  present  study  were:     1)  to  develop  a 
conceptual  framework  for'sfudying  one  such  variable,  the  personal  and 
spontaneous  memory  strategies  of  children,  2)  to  report  progress  toward 
empirically  identifying  such  strategies,  and  3)  to  investigate  the 
relationship  of  the  individual  memory  strategies        different  modality 
presentations  of  the  same  information. 

While  substantial  attention  has  been  directed  to  presentation 
stimuli  variables,  (e.g.,Tevin  &  Lesgold,  1978;  Peng  &  Levin,  1979; 
Rusted  &  Coltheart,  1979),  the  role  of  individual  learning  strategy  in 
moderating  the  effectiveness  of  various  presentations  has  received 
cons idt-L ably  less  ittention.     Levin,  et.  ai  (1974)  found  that  students' 
ability  to  profit  from  verbal      J/or  picture  presentation  may  be  partly 
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a  function  of  a  Learner  predisposition,  i . e .,' students  may  be  likeLy  to  pro 
fit  to  a  greater    extent  from  media  that  are  consonant  with  their  predis- 
posed learning  styie.     Filan  (Note  2)  interviewed  students  individually  to 
identify  visual  or  verbal  learning  strategies,   imposed  either  a  compatable 
or  an  incotnpatable  visual  or  verbal  mental  imagery  procedure,  and  presented 
either  a  pictorial  or  verbal  representation  of  nouns  in  isolation.  While 
Filan  found  -no  presentation-by-learning  strategy  interaction  f^r  word 
recall,  the  question  of  how  much  learning  style  interacts  with  prose 
presentation  stimuli  remains  of  interest. 

The  degree  to  which  the  type  of  information  to  be  learned  is  affected 
by  presentation  and  learning  strategy  variables  is  also  unclear.  Research 
has  suggested  that  learner  recall  is  influenced  by  the  concreteness  or 
abstractness  of  the  information  to  be  learned,  i.e.,  the  more  concrete, 
the  easier  to  recall   (Paivio,  1971).     Since  prose  also  presents  unique 
learning  requirements,  such  as  contextual  and  inferential  learning,  the 
5     eraction  between  learning  strategy  and  visual  and  verbal  prose  presen- 
tation variables  could  produce  unique  effec  :s. 

The  relationship  between  the  type  of  externally  induced  or  imposed 
memory  strategies   (e.g.,  verbal,  visi al)   that  are  commonly  used  to 
facilitate  recall  and  the  spontaneous  learning  strategies  of  the  same 
student  has  not  been  well-established.     In  some  cases,  researcher'  have 
reported  that  students  spontaneously  apply  their  own  individual  learning 
strateg>,  and  in  doing  so  perform  more  effectively  than  students  who  are 
experimenter-trained  in  an  externally  imposed  memory  strategy  (Carlscn, 
et  al,  1976).     Yet,  comparatively  little  is  known  regarding  the  Indlvi 
dual  strategics  that  are  used  spontaneously  by  students.     Student  learning 
may  be  dependent  upon  the  relationship  between  the  strategies  whether 
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imposed,   induced,  or  spontaneous  and  the  modality  of  an  information  pre- 
sentation rati    r  than  to  the  iredia  itself. 

Ine  implications  o"  accurately  identifying  the  memory  strategies 
used  by  chil  :ren  are  many:     1)  little  or  no  additional  memory  strategy 
trainng  mighc  be  needed,  2)  differences  between  individual  learning 
strategies  and  other  elaboration  techniques  could  be  avoided  if  detri- 
mental, or  encouraged  if  f acilitative ,  3)  attention  could  be  focusea  on 
tvu-  students  processing  any  mediated  information  using  individually 
reinforced    personal  learning  strategies  rather  than  continually  modifying 
mediated  presentations  to  accomodate  specific  assumed  needs,  and  4) 
students  could  be  trained  to  cultivate  the  learning  strategies  already 
internalized*     As  Salmon  and  Clark  (1977)  have  suggested,  perhaps  learner 
variables  such  as  learning  strategy  are  sufficiently  potent  to  warrant 
continued  investigation — particularly  as  such  strategies  impact  the 
activities  of  the  media  developers. 

An  experiment  was  conduced  in  an  attempt  to  develop  group  admini- 
stered procedures  to  identify  the  learning  strategies  used  by  children 
and  the  effects  cC  such  strategies  on  the  learning  of  prose.  The 
purpose    of  the  experiment  was:     1)   to  establish  the  relative  ability  of 
third-versus-f ourth  grade  students  t     verbalize,  by  writing  open-ended 
desci Motions  of  how  given  words  were  remembered  *   the  individual  uncued 
strategies  us*      to  remember  concrete  nouns,  2)  to  estaolish  the  classi- 
fiability  of  the  openended  written  responses  as  predominately  verbal  or 
visual  strategies,   3)  to  establish  a  conservative  method  for  classifying 
students  as  having  verbally  or  visually  dominated  individual  learning 
strategic    ,  and  4)   to  examine  the  effec:s  of  different   Learning  strategies 
and  visual-versus-verbal  presentations  on  prose  learning. 
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Methods 


Subjects 


A  total  of  144  third-gradu  students  and  152  fourth-grade  students 
served  as  subjects.     Students  attended  one  of  three  different  elementary 
schools  in  a  middle-class  school  district. 

Materials  and  Criterion  Measures 

A  five-minute  learning  strategy  screening,  which  consisted  of  direc- 
tions for  completing  the  screening,  a  practice  exercise,  and  the  presen- 
tatJ   n  of  five  concrete  nouns,  was  used  to  identify  each  student's  learning 


the  examiner)  for  5  seconds,  2)  write  what  was  presented  on  a  slip  of 
paper  provided  for  this  purpose,  and  3)  write  how  they  remembered  on  the 
same  slip  of  paper.     All  directions  were  given  without  reference  to  the 
terms  "word"  or  "object"  to  avoid  cuing  the  students  to  either  a  verbal 
or  visual  response.     The  learning  strategy  screening  was  presented  and 
paced  via  audiotape. 

The  prose  presentation  was  an  adapted  version  of  Bill  Peet's  Wump 
World  (1970).     Three  15-mir.ute  presentations  of  the  story  were  used  in  the 
study:     ORAL,  a  verbal-only  transcription  of  the  adapted  story  on  audio- 
tape; PICS,  a  visual-only  35mm  slide  presentation  of  the  story,  including 
close-up  slides  of  all  criterion  information;  and  ORAL  +  PICS,  a  combin- 
ation c£  the  verbal  and  visual  stimuli.     The  presentations  for  the  third 
grade  versus  the  fourth  grade  varied  only  in  the  duration  of,  and  directions 
dining,   the  embedded  pauses  that  were  used  to  assist  students  in  remembering 
the  story.     The  story  presentations,  per  se,  were  identical  for  all  students. 
Within  each  grade  ail  presentations  were  paced  identically  to  control 


strategy. 


Students  were  directed  to  1)  remember  what  was  presented  (by 
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time-on-task.     Ik  rauit*  of  the  slight  differences,  data  from  each  grade  were 
analysed  ^eparuCnly;  comparisons  of  third-versu.->-fourth  grauu  were  sub- 
sequently mide  using  che  pettormance  trends  at  each  grade. 
All  criterion  information  was  systematically  "loaded''  into  both  ORAL  and 
PICS  presentations,  i,e.,  all  criterion  concepts  were  systematically 
emphasized  in  each  presentation,   to  ensure  that  opportunities  for  exposure 
to  ^11  key   information  was  available  in  each  presentation. 

The  criterion  test  was  a  ?8-item  constructed  response  test.  The 
test,  which  included  14-nbstract  items  and  14-concrete  items,  contained 
only  information  included  in  the  prose  presentation.     The  criterion 
test  was  presented  and  paced  via  audiotape.     Student  answer  sheets  were 
also  provided. 

Procedures 

Students  were  randomly  assigned  within  their  grade  level  to  one  of 
the  three  presentation  conditions.     Trior  to  the  presentation,  students 
were  administered  the  learning  strategy  screening.     Upon  completion  of 
the    .creening,  student  response  slips  were  collected,  and  the  story  was 
presented.     The  presentations  were  conducted  concurrently  within  each 
grade/school  to  avoid  students  gaining  knowledge  of  the  presentations 
prior  to  seeing  and/or  hearing  the  story  during  the  study  in  their 
assigned  group.     The  presentation  was  followed  by  a  brief  interpolated 
task  which  consisted  of  standing  at  assigned  seats  and  distributing  cri- 
tericn  test  answer  sheets  to  students.     The  criterion  test  was  then  admin- 
istered.    The  total  time  required  for  completion  of  these  activities, 
Inclucu  g  off  task  time,  averaged  approximately  45  minutes. 

Students  were  classified  as  using  VERBAL,  VISUAL,  or  ^AK'T  TELL 
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learning  ^riu,(;ic',  usi:i^  the  fol  lowu  *  [jj.t-h'  r  procedures:     1)  student 
writcen  responses  were  elas^ifi.'d  via  a  "blind'    procedure,  where  re.M  ^nses 
were  classified  without  regara  fur  presentation  by  three  trained  evalua- 
tors,   2)  only  individual  responses  that  were  clearly  classifiable  as 
VERBA1    (e.g.,  "said  the  word  over  and  over")  or  VISUAL  (e.g.,  "made  a 
picture  of  it  in  my  head")  were  classified  accordingly,  and  3)  students 
were  classified  only  if  a  minimum  of  807,  of  their  responses  to  the  five 
screening  nouns  were  clearly  classifiable  as  VERBAL  or  VISUAL.     In  cases 
of  doubt  or  mixed  VERBAL-VISUAL  responses  students  were  always  assigned 
to  the  CAN'T  TELL  learning  style  gr  nip. 

The  criterion  test  was  readminis tered  exactly  two  weeks  after  the 
presentation  for  a  measure  of  delayed  recall. 


Resu  1 1 s_  and  Discussion 
1  includes  a  ranked  list  of  the  most  frequent  generic  responses 
reported  by  students  describing  how  presented  words  were  remembered.  Since 
students  frequently  used  variants  of  the  same  response,  such  variants  were 
classified  as  tie  generic  responses  reported*     Third-and-f ourth 
grade  students  reported  virtually  identical  "generic"  responses,  and  repor- 
ted them  with  nearly  the  same  frequency. 

The  distribution  of  students-by-grade  classified  *s  reporting  VERBAL, 
VISUAL,  or  CAN 1 T  TELL  learning  strategies  is  illustrated  in  Table  2.  As 
expected,   fourth-grade  students  were  more  effective  than  third  grade  stu- 
dents  in  de,  erJbing  the  learning  strategy  used  to  remember  the  presented 
words.     Using  the  Kolmugorov-Smtrnov      comparison  of  distribution,  the 
learning  strau;>y  dest r ibut ions  of  third  and  fourth  graders  not  sign- 
Ficantiy  different   (p>. 10) .     In  effect,  although  a  substantial  number  of 
students  for  each  grade  were  designated  CAN'T  TELL,   the  proportions  in 

o  173 

ERJC  1 


Table  I 

Rank.  Ordered  List  of  Three  Most  Frequent 
Visual  and  Verbal  Generic  Learning  Strategy  Responses 

Learning  Strategy 
Visual  Verbal 


I  made  a  picture  in  my  mind     I  said  the  word  over  and  over 

I  saw  one  I  made  up  a  sentence  with  the  word 

I  remembered  it  from  a  I  thought  of  the  word  and  what  it 

movie  or  TV  show  means 
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Table  2 

Distribution  of  Students-by-Learium*  Strategy 

by  Gradea 


Grade 

VERBAL 

VISUAL 

CAN'T  TELL 

Totals 

Third 

38 
(26%) 

?3 

(16%) 

83 

(58%) 

144 

Fourth 

52 
(34%) 

23 

(15%) 

77 

(51%) 

152 

Totals 

90 

(30%) 

46 

(16%) 

160 
(54%) 

296 

percentages  computed  within  grade 


% 
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.-,i<  h  strategy  were  nut  different  from  grade-to  grade. 

i'.ic  n-.Mii  iv-hi'.-.^  .-lit  ti  »t  scon:;  uy  grade  for  each  naming  strategy 
ire  iminled  In  Tabl«>  3.     As  shown,  students  reporting  either  VCRIiAL  or 
ViSL'AI    stntogies  scored  higher  than  CAN'T  ILLL  .students  on  a  test  of 
language  .h  hie'-er  e  nt.     However,   no  d  if  ie.r,  net  s  were  found  between  students 
report^  V  KHAI.  versus  student.;  reporting  VISUAL  strategies.     Because  of 
the  achievement  differences  among  the  learning  strategy  classifications, 
achievement  scores  were  used  as  a  covariate  in  the  analysis  of  criteria 
tes*  recall  scores. 

The  patterns  of  student  criterion  test  performance  were  identical  for 
third-and- fourth  grade  students.     Mean  scores  for  recdl  of  abstract  and 
concrete  prose  for  third  grade  a  id  fourth  grade  students  are  included  in 
Table  4  and  Table  6  respectively.     The  source  data  for  grades  are  included  in 
Table  5  and  Table  7.     As  illustrated,  the  covariate,   language  achievement, 
accounted  for  a  significant  amount  of  the  score  variance;  for  both  grades, 
when  partitioned  out,  differences  were  not  obtained  as  a  function  of  re- 
ported learning  strategy.     However,   the  presentation  modality  yielded 
significant  differences  in  the  recall  of  concrete  and  abstrict  prose.  For 
noth  grades,  recall  of  both  concrete  and  abstract  prose  was  si gni t icantly 
greater  for  the  combined  ORAL  +  PICS  presentation  than  either  ORAL  (£<.O01) 
or  PICS   (p<.001)  presentations.  Although  no  differences  in  recall  of 
abstract  prose  were  obtained  between  ORAL  and  PICS ,  PICS  resulted  in  sig- 
nificantly greater  recall  of  concrete  prose  f-r  both  third  grade  (p<.0001) 
and  fourth  grade  (pj.OOOl). 

Cone lus tons 

The  study  of   individual  learning  strategy  offers  a  complex  yet 
potentially  fruitful  pursuit.     The  procedures  employed  in  the  pte.'ent 
study  wrre  designed  to  identify  the  ways  in  which  children  describe 
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Table  3 

Mean  Overall  Language  Percentile3 
Scores  for  Learning  Strategy-by-Ciade 

Learning  St  rategy 

Grade  VERBAL  VISUAL  CAN'T  TELL  Totals 


Third  66.24  68.87  53.25  59.17 

Fourth  53.31  60.78  40.48  47.74 

aAs  measured  by  the  Language  subtest  of  the  Stanford  Achievement  Test 
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Table  4 

Mean  Repeated  Neasur?  Abstri-C   (A)  and 
Concrete  (C)  Scores  lor  fhi rd  Gru 'o  Students3 


Learning  Strategy 


ORAL 


Presentation 
P I !  "3  ORAL  +  PICS 


Total 


VERBAL 


VISUAL 


A 

C 

A 

C 


CAN'T  TELL  A 


Totals 


A 

C 


4.42 
5.21 

5.93 
7.  36 


5.43 

4.53 
5.63 


6.33 
8.35 

5.45 
7.45 

4.  78 
6.24 

5.44 
7.20 


8.67 
10.95 

8.07 
8.72 

7.50 
8.85 

7  84 
9.27 


6.28 
7.98 

6.39 
7.80 

5.47 
6.77 

5.83 
7.25 


Stannary : 

ORAL 
PICS 

ORAL  +  PICS 


Presentat Ion 


Abstract  Concrete 


4.53 
5.44 
7.8A 


5.63 
7.20 
9.27 


Learning  Strategy 

Abstract  Concrete 


VERBAL 
VISUAL 
CAN ' £  TELL 


6.28 
6.39 
5.47 


7.98 
7.80 
6.77 


"not  adjusted  for  Influence  of  covarlate 
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Table  5 

Mean  Repeated  Measure  Abstract  (A) 
and  Concrete   (C)  Scores  for  Fourth  Grade  Students3 


Presentation 
ORAL  PICS  ORAL  +  PICS  Total 


Learning  Strategy 


VERBAL                A  6.29 

C  7.96 

VISUAL                A  6.72 

C  6.78 

CAN'T  TELL         A  5.29 

C  6.98 

Totals                A  5.89 

C  6.60 


5.83  9.27  6.95 

8.09  10.54  8.63 

6.90  9.61  7.89 

9.40  10.61  8.85 

5.40  8.08  6.42 

8.26  9.14  7.95 

5.73  8.67  6.t>L 

8.30  9.77  8.32 


Summary : 

ORAL 
PICS 

ORAL  +  PICS 


Presentation 


Abstract  Concrete 


5.89 
5.  73 
8.67 


6.60 
8.30 
9.  77 


Learning  Strategy 

Abstract  Concrete 


VERBAL 
VISUAL 
CAN'T  TELL 


6.95 
7.89 
6.42 


8.63 
8.85 
7.95 


not  adjusted  for  influence  of  covariate 
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r-tbie  6 

Source  Table  for  Repeated  Measure  Abstract  (A) 
and  Concrete  (C)  Mean  Scores  for  T:    ^d  Grade  Students 


Source  Scale        df  MS 


Covariate                                   A           1  237.89  44.30  .0001 

(Language  Achievement)             C           1  416.68  79.52  .0001 

Presentation                              A  2  124.39  23.16  .0001 

C  2  138.73  26.48  .0001 

Learning  Strategy                     A'          2  1.94  .36  ns 

C           l  4,79  .91  ns 

Presentation  and                       A           4  1,64  .31,  ns 

Learning  Strategy                      C           4  2.02  .39  ns 

Error                                         A  134  5.37 

C  134  5.24 
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-     Table  7 

Source  Table  for  Repeated  Measure  Abstract  (A) 
and  Concrete  (C)  Mean  Scores  for  Fourth  Grade  Students 


Source 

bcaie 

A  f 

P 

Covar tate 

.  A 

i 

999. 

27 

58.85 

.0001* 

(Language  Achievement) 

C 

i 

1201. 

65  f 

76.  3 

.0001* 

Presentation 

A 

2 

567. 

60 

33.43 

.0001* 

C 

2 

504. 

85 

32.33 

.0001* 

Learning  Strategy 

A 

2 

8. 

53 

.50 

ns 

C 

2 

89 

.06 

ns 

Presentation  and^ 

A 

4 

1. 

34 

.08 

ns 

Learning  Strategy 

C 

4 

10. 

46 

.67 

ns 

Error 

A 

142 

16. 

98 

C 

142 

15. 

62 

9 
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how  they  reis-aiber  and  t  j  det'Taiiae  wueLhor  <>r  net   such  chil^-cn  reported 
similar  types  of  at  rateg  ies  ove  r  d  If  f  erent  st  L:uuli . 

TIr  use  of  a       -up  admiuis tered  open-ended,  written  response  by 
third-  mi-fourth  grade  students  to  describe   their  memory  strategy 
jpp*-acs      ss  than  satisfactory.     Due  to  the  writing  skills^  required, 
students  capable  of  describing  their  strategies  tend  to  be  high-achieving 
students;    in  effect,   the  writing  task  seemed  to  limit  the  ability  of 
many  students*  to  convey  their  learning  strategies  assuming  such  strategies 
are  consciously  applied.     The  procedures  did,  however,  result  in  a  list 
of  generic  responses  used  by  students  to  remember  presented  information. 
Ire  generic  responses  were  quite  similar  to  those  obtained  by  Filan 
(Note  2  ) ,  who  obtained  the  responses  from  a  full  range  of  students. 
Because  of  this  agreement,   and  because  Filan's  findings  suggest  that 
students  tend  to  report  similar  learning  strategies  regardless  of  high- 
versus-iow  achievement,   it   is  possible  that  a  group  administered  learning 
strategy  screening  could  be  implemented  using  a  response  selection  pro- 
cedure . 

The  finding  that  recall  differences  are  not  attributable  to  visual- 
Vtrsus-vt rbal  learning  strategies  is  noteworthy.     It  is  presently  unclear 
whether  students  employing  either  visually  or  verbally  dominated  leaning 
strategies  should  demonstrate  superior  recall  of  presented  information. 
Should  learning  strategy  be  a  significant  variable  in  affecting  student 
learning,   it   is  possible  that  such  differ  nces  would  be  in  the  form  of 
presentation  modality-learning  strategy  interactions.     However,  such 
interaction  were  not  found  in  the  present  study.     it  is  possible  that 
reported  learning  strategy   is  simply   less  potent  than  many  other  learning 
variables  in  affecting  recall.     However,   it  is  also  possible  that 


individual   i'arniu;^  strategy  i*j  «t  pat'u.  «:v:noa  th.it  L.ay  manift^t  itself 
,-.ily  when  actLvel/  and  cuiv>l  loi.-->  Ly  cultivated,  and  nay  berore  subordinate 
to  the  deir..jids  of  stimulus  bcub  irdmenl  uhca  not  actively  and  copsciuusly 
encouraged . 

The  rv-s'il  rs  of  tne  present  investigation  suggest  that  group  adminis- 
tered procedures  for  identifying  the  individual  memory  strategies  of 
children  may  be  possible,  but  the  effects  of  such  strategies  on  learning 
may  be  more  a  function  of  the  degree  to  which  given  strategy  is  incor- 
porated during  stimulus  input  than  whether  or  not  a  student  reports 
visual  or  verbal  learning  strategy  tendencies.     Further  refinement  of  the 
identif  Ic*..!      procedures  and  further  study  on  the  effects  of  the  cul- 
tivation a£  individual  learning  strategies   is  needed. 
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Abstract 

Instructional  design  is  traditionally  premised  on  attention 
to  learner  behavior,  i.e.,   task  analysis.     Differential  psy- 
chology has  advocated  adjusting  instruction  to  conform  to 
individual  differences  in  task  performance.     Many  instructional 
designers  have  adopted  aptitude-treatment  interaction  metho- 
dologies as  a  design  paradigm.     Conceptual  and  methodological 
problems  inherent  in  ATI  research,  coupled  with  the  impracti- 
cality  o£  its  application,   calls  into  question  its  use  as  a 
design  model.     This  paper  proposes  to  de-emphasize  ATI  as  a 
model,  de-emphasize  learner  characteristics  in  instructional 
system  design,  and  refocus  attention  on  the  structure  ot  con- 
tent and  the  differences  in  the  information  processing  required 
to  assimilate  it.     These  changes  would  effect  the  design  field 
by  replacing  traditional  behavioral  task  analysis  with  content 
analysis.     Designers  would  seek  to  accomodate  differences  in 
the  content,  not  in  the  learners.     The  dividends  from  research 
would  be  more  readily  applicable  to  material  design  and  would 
probably  produce  greater  overall  effects.     This  paper  does  not 

intend  to  refute  the  existence  and  importance  of  individual 

> 

differences,  merely  to  stimulate  dialogue  about  their  implica- 
tions for  instructional  design  vis-a-vis  the  nature  of  subject 
matter  content  and  its  information  characteristics.  The  ideas 
presented  in  this  paper  are  intended  only  to  instigate  discus- 
sion; they  are  not  intended  as  preclusive  answers.  Too  often 
that  mistake  has  led  us  up  the  blind  alley  of  advocacy. 
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Content  Treatment  Interactions:     A  Better  Design  Model 

Individual  Differences__and  Instructional  Design 
Task  and  Learner  Analysis 

The  historical,  psychological  foundation  for  instructional 
design  constitutes  the  practice  of  task  analysis.     The  practice 
includes  analyzing  goal  states  in  terms  of  the  component  learn- 
er behaviors  that  if  properly  sequenced  lead  predictably  to 
some  Pre-stated  terminal  criterion.     Emerging  to  preeminence 
with  programmed  instruction,   task  analysis  sought  to  shape 
the  learner's  behavior  to  emulate  the  task  description. 
Although  Davies   (1973)    identified  six  types  of  task  analysis, 
the  predominate  method  was  based  on  behavioral  analysis.  In 
planning  for  instruction,  behavioral  task  analysis  specifies 
the  order  of  pr  requisite  capabilities   (learning  structure) 
that  will  most  efficiently  yield  the  prescribed  terminal  behav- 
ior  (Gagne,  1970).     Learning  is  conceptualized  as  associative 
and  cumulative.     So  task  analysis  seeks  to  facilitate  vertical 
transfer  up  the  behavioral  hierarchy,   that  is,   to  facilitate 
the  acquisition  of  a  series  of  approach  behaviors. 

This  focus  on  learner  behavior  germinated  a  concurrent 
interest  in  learner  analysis  over  a  decade  ago.     Whereas  task 
analysis  specifies  only  task-related  instructional  conditions 
and  sequence,  learner  analysis  attempts  to  specify  the  learner 
characteristics  that  can  be  combined  with  task  analysis  to 
facilitate  learning   (Schwen,   1973).     The  intent  became  to  shape 
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the  task  no  the  learner,  not  vice  versa.     The  research  metho- 
dology that  was  readily  adopted  to  identify  those  combinations 
examined  aptitude-treatment  interactions   (ATI).     These  tech- 
niques emerged  in  the  design  field  as  a  replacement  for  the 
use  of  normative   instruments  for  selection  and  placement  w^th 
criterion-referenced  data  for  assessing  learners  and  monitor- 
c  in9  their  behavior  in  task  sequences    (Schwen,   1973).     Not  only 

were  achievement-related  abilities  being  compared  with  instruc- 
tional methods,  but  also  specific  personality  traits,  cognitive 
styles,   and  information  processing  and  coding  strategies  (Snow 
and  Solomon,    1968).     A  new  dimension  had  been  added  to  task 
analysis  procedures.     Fueled  by  the  revolution  in  learning 
theory  resulting  from  differential  psychology,   analysis  of 
individual  differences  and  their  interaction  with  design  stra- 
tegies added  the  concept  of  learner  analysis  to  the  lexicon 
of  the  instructional  developer. 
Aptitude -Treatment  Interactions 

The  concept  of  aptitude-treatment  interactions  is  one 
of  the  best  known  in  the  educational  research  field  today. 
Its  genesis  dates  back  almost  a  quarter  of  a  century,  when 
Cronbach   (19d7)  used  a  correlational  approach  to  relate  indi- 
vidual differences  and  experimental  approach.     After  a  decade 
of  solidification,  Cronbach  and  Snow   (1969)    laid    the  ground- 
work for  contemporary  ATI  research  by  suggesting  methodological 
and  conceptual  guidelines  for  its  conduct.     In  essence,  ATI  is 
a  methodological  paradigm  that  seeks  interactions  between 
alternative  aptitudes   (Cronbach  &  Snow,   1969)  ,  attributes 
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(Tobias,   1976),   and/or  traits   (Berliner  &  Cahen,  1973). 
Although  these  terms  make  different  assumptions  about  inclu- 
siveness,  aptitude  is  the  most  common  designation.  Aptitudes 
may  include  any  personological  variable,   including  general 
intelligence,  prior  learning,  personality,   or  cognitive  styles, 
'on  which  individuals  differ.     Treatments  consist  of  the  struc- 
tural and  presentational  properties  of  the  instructional  meth- 
ods.    Interactions  may  occur  between  aptitudes  and  treatments 
when  individual  differences  in  the  former  predict  different 
outcomes  from  alternative  treatments.     That  is,  instructional 
methods  may  facilitate  learning  or  they  may  inhibit  learning, 
depending  upon  the  instructional  treatment.  Generalised 
regression  analysis  is  used  to  produce  slopes  by  regressing 
the  dependent  variable    (outcome  variable)   on  the  aptitude  var- 
iable.    Statistical  differences  between  the  slopes  indicate 
either  an  ordinal  interaction  or  a  disordinal  interaction, 
which  most  researchers  believe  is  the  most  meaningful.  The 
implication  of  ATI  for  instructional  decision  making  is  as  a 
guide  for  assignment   >f  learners  to  treatment  condition. 
(Cronbach  &  Snow,   1977)    suggest  that  learners  with  aptitude 
scores  greater  than  that  adjacent  to  the  point  of  intersec- 
tion be  assigned  to  one  treatment,  tnose  with  lower  aptitude 
scoies  to  the  other,   co  maximize  learner  output.     Such  an 
assignment  may  lack  the  reliability  that  can  be  affected  by 
determining  the  regions  of  significant  differences  of  outcomes 
(Berliner  &  Cahen,   1973).     That  is,  differential  assignment  to 
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Treatment  A  is  reliable  tor  aptitude  scores  somewhere  above 
the  intersection  of  regression  lines.     Conversely,   the  region- 
of-significance  for  assignment  t     the  alternate  treatment  is 
somewhere  below  the  intersection.     Cahen  and  Linn  (1971) 
xeview  a  number  of  statistical  techniques  for  determining  those 
regions.     For  an  elaborate  review  of  the  ATI  research  paradigm, 
the  reader  is  referred  to  Cronbach  and  Snow  (1977). 

As  ATI  research  grew  in  popularity,   its  implications  for 
instructional  designers  became  obvious.     Individualization  of 
instruction  had  historically  described  efforts  to  accommodate 
only  the  pace  of  instruction   (programmed  instruction-/  person- 
alized system  of  instruction,  etc.).     The  opportunity  to  accom- 
modate individual  abilities  and  styles  was  replete  with  design 
potential.     Models  for  relating  treatments  to  learner's  abil- 
ities and  traits  based  on  ATI  were  suggested:     remediation  of 
learner's  deficiencies,   compensation  for  deficiencies  by  model- 
ling cognitive  behavior,   and  preference,   capitalizing  on  learn- 
er strengths   (Salomon,   1972).     Although  these  were  intended 
only  as  a  heuristic  for  generating  ATI  hypotheses,   they  formed 
the  basis  for  the  matching  model  of  instruction.  Additional 
methods  for  matching  methods  to  learners,   based  on  individual 
differences  and  the  existence  of  aptitude- treatment  interac- 
tions,  included  combination  matches    (combinations  of  above) 
and  challenge  matches,   m  reality  mismatches  that  challenge 
the  learner  to  acquire  necessary  but  currently  deficient  mental 
skills   (Mossick,  1976). 
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Believing  that  "the  ATI  concept  is  best  applied,  not  in 
isolation  but  as  an  integral  part  of  the  dynamic  decision- 
making instruction  environment"    (p.   33),   Parkhurst  and  McCombs 
(1979)   developed  a  rationally  and  empirically-based  ATI  mstruc 
tional  design  model.     The  major  steps  of  the  process  include: 

1.  Establish  main  track   (best  method)  modules. 

2.  Establish  student  characteristics   (related  to 
criterion  performance)    data  pool. 

3.  Evaluate  main  track  performance  for  excessive 
failure  rates /variance . 

4.  Develop  alternative  modules  based  upon  predictor/ 
criterion  variable  relationships. 

5.  Evaluate  alternative  modules  in  terms  of  cost 
effectiveness . 

6.  Implement  differential  assignment  of  students  to 
alternative  modules  and  monitor. 

The  model  advocates  consideration  of  a  broad  spectrum  of  pre- 
dictor variables,    including  cognitive  skills,  achievement 
motivation,   personality,   and  acheivement  characteristics.  A 
potential  shortcoming  is  its  reliance  on  a  "best  method"  with 
alternative  mediation  or  modelling   (compensation)   of  deficient 
skills.     Considering  the  myriad  variables  suggested  above,  is 
a  "best  method"  ever  possible?     Are  the  assumptions  substan- 
tively different  than  for  traditional  instructional  approaches? 
The  model  is  conceptually  sound.     However,   it  is  questionable 
whether  or  not  it,   as  a  representative  ATI  design  model,  is 
practically  possible  for  reasons  to  be  considered  next. 
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Deficiencies  in  ATI  Research 

A  number  of  basic  problems  with  ATI  research,   in  addition 
to  methodological  weaknesses  related  to  validity  and  rciiabil- 
ity  of  individual  studies,  militate  against  its  generalized 
application  as  a  design  model.     The  following  review  of  these 
problems  is  global;   an  exhaustive  review  would  require  several- 
hundred  pages,   as  Cronbach  and  Snow   (1977)   proved.     While  many 
of  these  problems  are  interrelated,   individual  enumeration  will 
focus  attention  on  .the  scopes  of  the  problem. 

1.  ATI  research  is  largely  atheoretical .     While  a  major 
goal  of  aptitude-treatment  interaction  research  has  be^n  the 
derivation  of  explanatory  principles  concerning  the  nature  of 
instruction   (Salomon,   1972),   most  studies  have  focused  on  the 
predictive  relationships  of  aptitudes  in  the  differential 
assignment  of  subjects  to  treatment.     ATI  have  been  largely 
empirically  based,  insensitive  to  the  belief  that  "understand- 
ing of  the  psychological  processes  of  a  specific  learning  task 
is  prerequisite  to  the  development  of  a  theory  on  the  inter- 
action between  traits  and  treatments"    (Berliner  &  Cahen,  1973, 
p.   59)  . 

The  absence  of  an  adequate  conceptual  basis  for  selection 

of  aptitude  variables  for  research  has  resulted  in  a  shotgun 

approach.     For  instance,  Seidel    (1973)   administered  27  instru- 
* 

ments  measurirK)3b  variables  in  an  effort  to  generate  significant 
ATIs.     Researchers  need  to  better  specify  the  nature  of  the 
treatments  and  attributes.     Tobias    (1980)    suggested  a  taxonomic 
scheme  for  thoroughly  describing  the  methods  for  classifying 
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treatments  and  learner  aptitudes.     Salomon   (1979)   applied  his 
own  heuristic  model  for  generating  ATI  hypotheses  (Salomon, 
1972)    ir.   a  series  of  studies  which  modeled  the  information 
processing  characteristics  measured  by  the  aptitude  variables 
in  his  treatments.     Even  though  current  ATI  research  ha: 
refocuscd  attention  to  the  processing  characteristics  of  apti- 
tudes and  the  cognitive  structural  characteristics  of  task 
and  achievement   (Snow,   1980)  ,   the  existing  ATI  research  base 
is  not  generally  theoretically  based.     Rather,  hypotheses  are 
still  mostly  a  posteriori       As  the  theoretical  transition  of 
instruction  design  to  a  cognitive  science   (Merrill,  et  al, 
in  press)    becomes  more  complete,  the  meaningf ulness  of  much 
of  the  existing  ATI  research  will  diminish.     Current  consider- 
ation of  the   information  processing  components  of  the  instruc- 
tional  task  is  auguring  the  usefulness  of  meta-cognitive  stra- 
tegies as  design  components   (Brezin,   1980) . 

2-  ATI  results  are  inconsistent.     Tobias   (1980)  concluded 
from  several   studies  that  ATI  were  generally  inconsistent. 
Significant  interactions  are  counterbalanced  by  more  non- 
significant treatment  differences.     Very  few  replications  of 
ATI  research  have  yielded  significant  interactions.     In  fact, 
many  replications  have  reversed  the  findings  of  the  previous 
study  or  were  followed  by  nonsignificant  differences.  Tobias 
has  also  found  that  different  researchers  evaluating  the  same 
aptitudes  or   treatments  produce  dissimilar  results.  When 
ATIs  do  occur  most  are  not  strong,   i.e.,   they  are  'ordinal  and 
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therefore  not  useful  for  differential  assignment  Results  are 
often  isolated  and  artifactual. 

3.   ATI  results  lack  generality.     In  addition  to  the  lack 
of  consistency,  most  ATI  results  cannot  be  generalized  to 
similar  populations.     They  lack  external  validity.     Many  ATI 
studies  are  net  classroom-based.     They  also  lack  ecological 
validity.     In  studies  that  are  classroom-based,  multiple 
interactions  occur  between  treatments  and  classroom  contexts 
(/Brophy,   1979).     Context  p^ays  an  important,   though  often 
undetected  role  in  most  learning.     The  very  nature  of  inter- 
actions' both  among  and  between  aptitude  variables  and  instruc- 
tional conditions  are  so  complex  as  to  render  generalization 
impossible   (Snow,   1977).     it  is  impossible  "to  store  up  gen- 
eralizations and  constructs  for  ultimate  assembly  into  a 
network"   (Cronbach,   1975,  p.   123).     A  generalizable  theory  of 
aptitude-treatment  interactions  is  not  possible.     Learning  is 
too  context-specific.     At  best  we  can  hope  to  develop  local 
instructional  theories  related  to  local  instructional  situa- 
tions concerned  with  small  portions  of  the  curriculum  and 
small  segments  of  the  population   (Snow,   1977) .     Snow  concludes 
that  it  is  possible,   through  continuous,   systematic,  formative 
evaluations  of  ATIs  over  time  \n  a  given  place  to  generate  a 
dynamic  instructional  theory  for  that  place  that  could  not 
generalize  to  another. 

4.  ATI  also  interact  with  task  characteristics.  To 
further  militate  against  gcncralizability ,  ATI  also  interacts 
with  processing  characteristics  of  the  criterion  task  to 
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produce  complex  performance  differences   (P.hetts,   1974).  He 
found  that  error  rates  were  higher  but  response  latencies 
shorter  for  impulsive  learners,  with  opposite  results  for 
reflectives.     Rhetts    (1972)    recommended,   in  fact,   that  design- 
ers first  concentrate  on  the   task  characteristics  (e.g., 
demands  on  memory)    and  tnen  ident'.fy  the  individual  diffeience 
variables  that  may  be  related  to  those  characteristics.  Treat- 
ments should  derive  frorv  the  interaction  of  those  two  variables. 
Can  designers  effectively  accommodate  aptitude  x  treatment  x 
context  x  task  interactions  in  designing  instruction  for  each 

obiective?  ' 

# 

5-  Intelligence  is  the  preeminent ^aptitude .     From  countless 
studies,  general  mental  ability  has  emerged  as  the  strongest 
and  often  the  only  predictor,   sometimes  even  when  it  wasn't 
being  measured   (Jonassen,  Note  1).     After  general  intelligence 
is  removed,   little  variance  in  dependent  scores  is   left,  so 

ATI  are  often  hard  to  find   (Berliner  &  Cahen,   1973).  Although 
interactions  between  treatments  and  such  variables  as  prior 
learning    (Tobias,   1976)   and  anxiety   (Tobias,   1977)    do  exist, 
their  relative  contributions  to  learning  are  normally  less 
than  mental  ability   (intelligence)   and  therefore  probably 
less  cost  effective.     It  is  doubtful  that  significant  attri- 
butes would  be  of  equal  importance  to  instruction  in  different 
areas   (Tobias,  1976). 

6-  Applying  ATI  to  instructional  dnsign.     Although  the 
ATI  hypothesis  was  never  meant  to  be  an  instructional  design 
modcx,   its  implications  have  been  repeatedly  considered.  How 
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should  ATI  bo  implemented  in  the  design  of  instruction?  Wh~t 
types  of  matches  are  the  most  productive  in  a  given  instruc- 
tional situation?     while  Salomon   (1979)    found  that  compensa- 
tory matches  produce  more  positively  consistent  results  than 
capitalization  or  remedial,  he  also  believes  that  it  is  essen- 
tial to  challenge  learners  in  order  uo  cultivate  development 
of  important  mental  skills.     The  type  of  match  that  is  affect- 
ed  by  the  materials  designer  will  determine  the  portion  of  the 
learner  population  you  wish  to  serve.     The  designer  is  forced 
to  develop  three  or  four  versions  of  each  instructional  se- 
quence to  provide  alternative  matches  for  differ 2nt  learners 
or  else  make  a  value  judgment  about  which  need  is  greatest. 

7.  Accommodating  individual  differences  resulting  from 
ATI  is  impractical,  if  not  impossible.     The  complex  nature  of 
ATI  research  j  :i  general,  manifested  in  the  large  number  of 
higher  order  interactions  that  inevitably  occur  when  the  range 
of  significant  predictor  variables, are  considered  make  such 
individualization  impossible.     The  logical  implication  of  ATI 
research  is  to  provide  for  individualized  programs  of  instruc- 
tion.    Different  instructional  sequences  would  be  designed 
for  learners  who  differ  in  terms  of  attributes  (personality, 
intellectual,   prior  learning,  etc.)    and  be  implemented  in 
different  contexts  to  teach  each  objective  which  varies  as  to 
type  of  learning  required   (task  characteristics) .     It  should 
be  obvious  that  the  number  of  alternate  treatments  required 
just  to  fulfiJl  a  small  part  of  the  curriculum  would  be  phen- 
omenal.    Resources  don't  exist  to  support  local  generation 
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and  product] on  of  such  materials  m  schools  at  any  level.  It 
is  doubtful  that  even  well-tunded,   task-specific  industrial 
training  situations  would  justify  the  degree  of  individualiza- 
tion suggested  by  achievement-,   aptitude- ,   and  trait-treatment 
interactions.     This  problem  appears  to  be  an  irreconcilable 
issue,  even  if  the  other  obstacles  and  deficiencies  in  ATI 
research  and  design  can  be  overcome. 

As  Shapiro   (1975)    suggested,  commercial  producers  won't 
support  such  efforts  to  individualize,  because  it  would  not 
be  profitable.     The  economics  of  publishing  compel  producers 
to  develop   "best  method"  materials  to  accommodate  the  broad- 
est range  of  learners. 

The  only  way  to  manage  and  deliver  such  a  program  of 
individualization  would  be  by  computer-managed  instruction. 
Resource  limitations  would  prohibit  local  agencies  from  devel- 
oping and  testing  the  software  and  instructional  treatments 
needed  to  implement  a  program.     While  the  most  consistent 
instructional  decisions  resulting  from  ATI  occur  at  the  local 
level,   the  greate.       conomies  in  computer-based  instruction 
are  achieved  on  a  macro  level.     CMI  may  not  become  a  via  ble 
delivery  system  for  a  while. 

Content  Structural  Approach  to  Design 
Cognitive  Task  Analysis 

Two  approaches  to  task  analysis  of  subject  matter  exist 
(Seidel,  1973).     Task  analysis,  as  it  is  traditionally  con- 
ceived from  a  behavior  context   (discussed  earlier) ,   refers  to 
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the  development  of  hierarchical  cask  structures   (Bloom,  et  al, 
1956;  Gagne,   1970).     These  structures  sequence  learning  by 
identifying  the  necessary  prerequisite  behaviors  that  will  lead 
ineluctably  to  higher  levels  of  performance.     They  determine 
what  a  learner  must  be  able  to  "do"  prior  to  performing  some 
more   difficult  task.     The  other  approach  to  task  analysis  anal- 
yzes content  structures,   i.e.,   identifying  what  the  learner  must 
"know"  before  being  able  to  know  something  else.     This  approach 
is  alternatively  referred  to  as  content  analysis.  Certain 
dependency  relations  between  content  constituents  are  necessaiy 
to  consider  when  sequencing  learning   (Kingsley  &  Stelzer, 
1974).     These  relations  can  be  graphed  to  form  a  general  cogni- 
tive network  which  is  then  related  to  tasks  derived  from  objec- 
tives to  form  the  subject  matter  structure. 

The  importance  of  both  task  analysis  orientations  in  any 
instructional  design  model  was  stated  by  Pask   (3  969).  Rather 
than  integrating  tne  two  in  a  design  model,  Merrill  (1973) 
assumed  that  content  structure  and  instructional  sequencing 
were  completely  independent.     Control  of  sequence  should  be 
left  to  the  learner   (Merrill,   1975).     Research  findings  (Seidel, 
1973;  Tennyson,   1980;  Tennyson  &  Rothen,   1980)   have  failed  to 
support  the  effectiveness  of  learner  control  of  instructional 
sequence,   especially  for  more  complex  content.  Instructor 
controlled  instruction  has  consistently  produced  more  positive 
results.     The  implication  is  that  content  structure,  especially 
for  concept  acquisition  tasks,   should  be  used  to  determine 
instructional  strategy. 
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The  emergence  ;md  application  of  learning  theory  derived 
from  cognitive  psychology  to  instructional  design  has  shifted 
focus  away  from  the  behaviorally  oriented  task  performance 
specification  and  hierarchical  sequencing.     Attention  is  now 
bemy  focused  on  the   internal  information  processing  require- 
ments of  the  task  to  be  learned.     Analysis  of  instructional 
tasks  in  terms  of  formal  psychological  models  is  the  newest 
application  of  cognitive  psychology  to  instruction  (Gallagher, 
1979)  . 

Cognitive  i.asK  analysis  maKes  a  different  set  of 
assumptions  about  learning  than  do  strictly  behavioral  approach- 
es.    The  latter  are  concerned  with  sequencing  the  behaviors  of 
learners  in  order  of  difficulty  to  optimize  acquisition  of  the 
behavior.     According  to  Resnick   (1976),   chis  process  resembles 
the  operant  conditioninq  principle  of  successive  approxima- 
tions.    Cognitive  task  analysis,  on  the  other  hand,   seeks  to 
identify  and  order  the  internal  information  processing  opera- 
tions required  to  perceive,   store,  access,   and  operate  on  the 
knowledge.     To  this  end,  she  has  constructed  a  cognitive  model 
of  task  analysis  —  rational  process  analysis.     Rational  task 
analysis,   an  amalgam  of  Gestalt,  cognitive,  behavioral,  and 
information  processing  theories,  describes  in  detail  an 
"idealized"   set  of  operations  derived  from  subject  matter 
structure,   i.e.,  content.     These  operations  and  the  psycho- 
logical abilities  necessary  for  their  performance  are  analyzed 
and  sequenced  for  optimal  performance.     This  approach  to  content 
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analysis  makes  few  assumptions  about  the  individual  processing 
limitations  of  learners.     It  functions  as  an  information  pro- 
cessing model  for  the  accomplishment  of  cognitive  objectives 
(Greeno,  1976)   and  the  consequent  knowledge  acquisition.  The 
key  to  content  analysis  is  that  m  any  learning  situation,  a 
description  of  the  psychological  operations  must  include  repre- 
sentations of  the  specific  content  and  the  operations  on  it  by 
the  learner   (Gregg,   1976)  . 

The  product  of  learning  is  the  arrangement  of  ideas  in  an 
individual's  cognitive  structure.     Task  analysis  as  performed 
by  the  instructional  designer  should  consider  the  appropriate 
sequence  of  internal  processes  necessary  for  constructing  the 
appropriate  cognitive  structure  in  the  learner,   a  process  that 
can  be  accomplished  rationally   (analytically)   or  empirically 
(Winn,   1978)  .     The  designer  must  understand  the  structural 
relationship  between  concepts  that  form  the  content,  i.e., 
content  structure.     Content  structure  analysis  requires  the 
application  of  rational  techniques  of  task  analysis.     The  most 
popular  methods  for  performing  rational  task  analysis,  active 
structural  networks   (Norman,   Rummelhart,   and  LNR,   1975)  and 
digraph  analysis  based  on  the  theory  of  directed  graphs 
(Harery,   Norman  and  Cartwright,   1965;   Shavelson,   1972)    seek  to 
map  the  knowledge  structures  or  schemata  that  exist  in  memory 
or  in  prose  respectively.     Shavelson  extended  the  techniques 
suggested  by  Harary,  ct  al  to  empirically  compare  the  content 
structure  of  a  passage  with  the  resulting  cognitive  structure 
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developed  in  the  learners.     Understanding  how  to  structure 
content  is  ultimately  predicated  on  how  we  represent  knowledge 
in  memory.     Most  contemporary  conceptualizations  are  based  on 
schema  theory  (Rummelhart  and  Ortony,  1977),  which  conceives 
of  memory  as  a  cognitive  network  of  schemata  or  inte.  .al  repre- 
sentations of  interrelated  concepts.     These  schemata  have  var- 
iables and  represent  concepts  at  varying  levels  of  abstraction 
which  can  be  embedded  within  each  other.     As  Winn   (1978)  sug- 
gested, designers  engaged  in  task  analysis  need  to  concentrate 
on  the  process  of  learning  and  the  product  and  structure  of 
knowledge  as  well   as  the  task  being  performed.     Systems  should 
fo-us  on  designs  that  will  facilitate  the  construction  of 
appropriate  cognitive  structures.     The  underlying  assumption 
is  that  subject  matter  structure  provides  an  important  basis 
for  sequencing  and  synthesizing  instruction  (Reigeluth, 
Merrill,   &  Bunderson,  1978). 

Another  dimension  to  content  analysis,  perhaps  the  most 
potentially  productive,  considers  the  nature  of  the  symbol 

systems  used  to  code  a  particular  task., 
I  J 

When  knowledge  is  communicated  for  instruction  or  any 
purpose,   it  is  coded,  and  it  is  this  code  and  its  inherent 
structural  properties  that  most  greatly  affect  learning 
(S.lomon,   1976).     Olson  and  Bruner   (1974)    suggest  that  know- 
ledge acquisition  is  always  mediated  through  some  form  of 
human  activity,   that  knowledge  acquisition  is  dependent  upon 
the  learner's  ability  to  transform  the  coded  information  into 
meaningful  thought  units,   a  process  Salomon   (1979)  calls 
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recodmg.     Converting  coded  information  into  internal  mental 
codes  is  the  focus  of  any  structural  design.     The  recodincj  pro- 
cess naturally  requires  the  use  of  a  variety  of  mental  skills. 
As  Salomon  recommends ,  if  you  can  encode  information  or  select 
a  set  of  learner  activities  that  are  isomorphic  to  the  nature 
of  the  mental  representations  required  to  complete  a  learning 
task,  acquisition  of  knowledge  will  be  facilitated  and  mental 
skills  developed.     This  principle  is  premised  on  the  hypothesis 
that  content  presented  by  certain  modes  of  representation, 
employing  different  symbol  systems,  will  result  in  more  effec- 
tive instructional  treatment.     A  recent  study   (Brink,  1980) 
found  that  by  coding  via  different  symbolic  modes  better  con- 
vened critical  features  of  concepts.     Media   (treatments)  should 
be  selected  or  designed  on  the  basis  of  the  ability  of  the  sym- 
bolic mode  of  presentation  to  activate  or  model   (supplant)  the 
mental  s'  ills  necessary  for  completing  the  task.  Although 
Salomon's  work  concentrates  on  media  codes,   the  principle  can 
be  generalized  to  task  analysis.     It  is  conceptually  consistent 
with  the  other  models  of  cognitive  task  analysis. 

Task  analysis  based  on  the  processes  required  for 
assimilating  and  using  information  is  necessarily  content  spe- 
cific. Learning  content  requires  a  sequence  of  mental  tasks 
or  operations.  A  component  analysis  of  the  operations  implied 
by  any  content,  therefore,  is  necessary  to  select  and  sequence 
content  (Merrill,  1973).  It  follows  that  the  structure  of  the 
treatment  will  affect  the  cognitive  operations  required  to 
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learn  that  content.     The  manner  in  which  treatment  character- 
istics interact  with  content  characteristics  implies  a  design 
model  with  a  different  focus  than  that  implied  by  aptitude- 
treatment  interactions . 
Content-Treatment  Interactions 

If  we  assume  that  subject  matter  structures  provide  an 
important  basis  for  how  to  sequence  and  synthesize  instruction 
(Reigeluth,  Merrill,   &  Bunderson,   1978)   and  that  task  analysis 
should  describe  the  optimal  internal  mental  processes  of  the 
learner  based  upon  subject  matter  structure,   then  designers 
should  be  seeking  instructional  treatments   (sequences,  codes) 
that  simulate  those  processes.     Just  as  ATI  assumes  that  no 
treatment  is  appropriate  for  all  learners,  a  con tent- treatment 
interaction  approach   (CTI)    assumes  that  no  particular  treat- 
ment modality  is  appropriate  for  all  content.     Since  subject 
matter  is  defined  by  different  types  of  content   (facts,  con- 
cepts, principles,  problems)   calling  on  different  mental  pro- 
cesses,  instructional  treatments  coded  or  sequenced  to  simulate 
those  processes  must  also  differ.     Instructional  design  would 
be  well  served  by  reviewing  research  on  learning  to  determine 
how  those  processes  vary  and  what  the  implications  of  those 
variances  are  for  instruction.     The  purpose  would  be  to  design 
sequences  of  instruction  with  structural  and  coding  properties 
as  isomorphic  to  the  mental  processes  required  for  learning 
material  at  different  content  levels.     A  CTI  approach  is 
premised  on  differences  in  content  requirements  predicting 
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different  outcomes  from  alternate  treatments.     In  a  number  of 
studies,  Salomon   (1979)   has  found  that  instructional  treatments 
that  model  or  supplant  the  internal  processing  requirements  of 
the  task  result  in  superior  learning.     In  an  exemplary  study, 
Mayer   (Note  2)   found  significant  disordinal  interactions  between 
texts  with  and  without  advance  organizers  and  degree  of  trans- 
fer required  by  the  test  and  degree  of  organization  required  by 
the  materials.     Organizers  facilitate  far  transfer  but  actually 
inhibit  near  transfer  of  learning.     They  facilitate  learning 
from  randomly  organized  text  but  inhibit  learning  from  logic- 
ally organized  materials. 

Learners  should  be  assigned  to  the  treatment  that  best 
simulates  the  content  processing  requirements  which  result  in 
more  efficient  learning.     The  most  obvious  initial  criticism 
of  such  an  approach  is  that  individuals  don't  all  process 
information  alike,  so  why  instruct  them  all  alike?  Three 
reasons  exist.     First,  because  content  process  analysis  has 
indicated  that  a  certain  sequence  of  operations  are  necessary 
for  learning  a  specific  type  of  content  and  that  a  particular 
sequence,  as  represented  by  the  treatment,  is  the  most 
efficient  combination  of  processes.     Second,  human  learners 
are  very  capable  of  adapting  to  specific  task  requirements, 
even  though  distinctive,   individual  learning  styles  do  exist 
(Rhetts,   1972).     Third,  entry  level  learners  deficient  in  cer- 
tain mental  operations  will  through  appropriately  structured 
treatments  be  able  to  cultivate  them,  a  proposition  that 
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Salomon  has  argued  for  a  de-adf.     The  activation  and/or  devel- 
opment of  mental  skills  is  the  foundation  for  all  learning, 
regardless  of  how  task-specific  it  may  be. 

Perhaps   the  most  significant  rationale  for  considering 
CTIs  m  instructional  design  is  feasibility,     For  most  cognitive 
objectives,   such  an  approach  would  suggest  "one  best  method." 
Such  a  notion  is  antithetical  to  recent  pedagogical  thinking. 
However,  designing  instruction  that  can  teach  a  content  objec- 
tive as  well  as  the  mental  skills  required  for  ics  performance 
is  preferable  to  the  production  of  a  potentially  infinite 
number  of  treatments  to  teach  different  learner  types.     Is  it 
educationally  feasible  to  adapt  instruction  to  each  learner? 
Rather  than  sharping  the  treatment  to  individual  differences  in 
processing,  why  not  shape  the  processing  of  individuals?  It 
can  be  done  far  more  efficiently.     Unlike  ATI  which  may  also 
interact  with  the  nature  of  the  task  performed  on  the  content 
(Rhetts,   1974),  CTIs  are  premised  on  the  task  by  treatment 
interactions  implied  by  the  content.     CTIs  are  based  on  the 
idea  that  cognitive  task  analysis  of  content  would  result  in 
the  identification  of  task-treatment  interactions  which  would 
provide  the  basis  for  recommending  treatment  strategies.  In 
no  case  would  CTI  approach  the  complexity  of  an  aptitude  x 
task  x  treatment  generated  strategy. 

As  with  instructional  designed  based  on  ATI,  CTI 
prescriptions  would  derive  from  experimental  results.     ATI  is 
not  and  cannot  provide  the  basis   for  a  replete  model  of 
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instructional  design.     VuJid  «.nd  reliable  empirical  findings 
can  only  supply  designers  with  heuristics  for  assigning  mstrue 
tional  treatments  to  specific  types  of  learners.     Likewise,  CTI 
is  not  being  posited  here  ns  a  design  model.     The  results  of 
research  can  provide  designers  with  a  cognitive  model  for 
specific  learning  casks,  which  can  be  translated  into  treat- 
ments.    This  analysis  alone,  however,   is  inadequate  to  function 
as  the  sole  design  criterion. 

The  remainder  of  the  paper  will  review  instructional 
methods  and  principles   that  have  exhibited  content-treatment 
interactions  or  possess  unverified  potential.     This  list  is  not 
exhaustive.     In  essence,   they  suggest  ways  for  sequencing  and 
presenting  instructional  treatments  based  on  content  structure 
characteristics . 

Advance  Organizers 

The  best  known  and  most  widely  researched  method  for 
structuring  content  is  through  the  use  of  advance  organizers. 
Over  two  decades  of  research  have  confirmed  their  usefulness 
if  applied  properly.     Based  upon  subsumption  theory   (Ausubel) , 
1962a)  ,  organizers  function  to  bridge  the  gap  between  what  the 
learner  already  knows   (present  cognitive  structure)   and  what 
the  learner  needs  to  know  in  order  to  learn.     Organizers  pro- 
vide the   ideational  scaffolding  for  incorporating  a  new  piece 
of  information  into  a  person's  cognitive  schema  (Ausubel, 
19G8) ,   i.e.,   they  activate  the  appropriate  existing  schema  in 
the   learner  so  that   now  information  can  ne  readily  assimilated. 
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Presented  "at  a  hiyher  level  ot  abstraction,  generality,  and 
mclusiveness"    (p.   148),  good  organizers  are  concrete  models, 
analogies,  examples,   and  higher  order  rules    (Mayer,  1979a). 
Ausubel   (I960)    first  proposed  the  use  of  organizers  to  facil- 
itate retention  of  verbal  information,  which  provided  the  para- 
digm for  a- decade  of  research.     The  inconsistent  results  gen- 
erated by  this  research  led  Barnes  and  Clawson   (1975)    to  con- 
clude that  advance  organizers  .do  not  facilitate  learning. 
However,   a  recent  meta-analysis^of  132  studies  indicated  that 
oiganizers  do  in  fact  facilitate  learning  and  retrieval 
(Luiten,   et  al,   1980) . 

These  inconsistent  results  were  probably  caused  by  using 
thewrong  research  paradigm,  i.e.,   looking  at  the  effects  of 
organizers  on  retention/recall.     Ausubel' s  own  concept  of 
oblerative  subsumption ,  the  idea  that  recall  of  details  and 
specific  information  defer  to  recall  of  the  subsumptive  points 
would  suggest  that  the   level  of  processing  measured   (i.e.,  type 
of  task)    is  critical  to  the  success  of  organizers.     The  basis 
for  organizers  was  reconceptua lized  as  assimilation  encoding 
theory     (Mayer,   1977,   1979a,   1979b)    rather  than  subsumption 
theory    (same  theory  with  more  elaboration).  Assimilation 
theory  requires  for  meaningful  learning  the  reception  of  mater- 
ial into  an  existing  assimilative  context  and  the  assumption 
that  .the  learner  will  actively  use  that  context  during  learn- 
ing.    Observed  from  this  perspective,   the  use  of  advance  organ- 
izers have  generated  several  significant  content- treatment 
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interactions.     Based  upon  a  review  of  existing  research,  Maye>- 
(1979a)   found  that  organizers  interacted  positively  with 
materials  that  are  conceptual  in  nature,   unorganized,  and  like- 
ly to  be  unfamiliar  to  learner.     Organizers  were  more  effective 
when  they  provided  a  nigh  level  context  for  learning  and  when 
the  dependent  variable  was  breadth  of  transfer  and- not  reten- 
tion.    The  results  of  a  series  of  his  own  studies  supported 
assimilation  theory   (Mayer,   1979b)    and  suggested  interreacti ons 
of  organizers  with  learning  that  requires  far  transfer  as  op- 
posed to  near  transfer,  discovery  learning  application  of 
higher  order  rules,   integration  of  premises,   and  the  use  of 
linear  reasoning.     Advance  organizers  understandably  affect 
the  structure  of  recall.     Non-organizer  groups  tend  to  focus 
on  detail  rather  than  relating  conceptual  idea  units.     All  of 
these  results  suggest  the  application  of  organizers  and  the 
consequent  restructuring  of  learning  materials  based  upon  con- 
tent analysis,   not  learner  analysis.     Designers  could  use 
organizers  when  the  type  of  required  learning  or  the  form  of 
materials  dictated.     Adaptations  based  upon  specific,  content- 
oriented,   learner  attributes  might  even  function  to  refine  the 
process.     For  instance,  a  learner  could  be  given  a  pretest 
(word  association,  concept  mapping,   or  patterning)   to  assess 
the  relevance  of  his/her  existing  cognitive  structure  to  the 
content.     If  it  were  adequate,   assign  a  comparative  organizer 
to  establish  an  appropriate  schema.     if  net,   as&ifn  an  exposi- 
tory organizer  to  establj&n  an  appropriate  schema,     'ihe  research 
base  on  advance  organizers  naked  theai  probably  the  r.ost  readily 
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implementable  content-structured  learning  approach. 
Elaboration  Theo r y 

Conceptually  related  to  advance  organizers  is  the 
elaboration  theory  of  instruction.     Elaboration  theory 
(Reigeluth,   1979)    prescribes  a  sequence  of  instruction  con- 
sonant with  organizers.     Beginning  at  the  broadest  conceptual 
level,   instruction  provides  the  learner  with  an  overview 
(epitome)   of  the  subject,   a  context  for  presentation  of  all 
subsequent  instruction.     It  elaborates  on  one  part  of  the  sub- 
ject to  a  predefined  level  of  detail,  and  then  review  the 
epitome,   this  time  including  the  part  just  elaborated.  The 
same  sequence  is  repeated  for  each  part  of  the  subject.  Once 
the  epitome  has  bvien  expanded  to  include  all  of  the  first  level 
elaborations,  each  first  level  elaboration   (only  slightly  more 
specific  than  the  overall  epitome)   are  further  alaborated. 
Each  second  level  elaboration  is  followed  by  a  summary  leading  " 
to  an  expanded  epitome  on  that  elaboration.     This  elaboration 
process  continues  until  all  aspects  of  the  subject  are  covered 
to  an  adequate  level  of  detail.     The  primary  structure  of  elab- 
oration theory  consists  of  a  series  of  synthesis-analysis- 
summary  operations    (Merrill,  Wilson,   &  Kelety,  Note  3).  This 
top-down,  general-to-dctailed  sequence  of  learning  incorporates 
a  fundamental  principle  from  subsumption  theory    (Ausubel,  1968), 
progressive  differentiation.     Thegeneral    ideas  should  be  pre- 
sented first  and  then  progressively  differentiated  (elaborated) 
in  terms  of  detail  and  specificity.     This  is  consistent  with 
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the  way  that  subsumption,  assimilation,  and  schema  theories 
postulate  that  information  is  stored  in  the  learner's  cogni- 
tive structure.     3ir.ee  elaboration  theory  is  basically  exposi- 
tory in  nature,  it  makes  no  "se  of  the  other  fundamental  tenet 
of  subsumption  theory  --  integrative  reconciliation,  i.e., 
relating  new  materials  to  ideas  already  in  the  learner's  cog- 
nitive structure.     The  theoretical  basis  for  elaboration  theory 
—which  is  not  really  a  theory,  but  rather  a  group  of  organiz- 
ing principles  for  instruction  or  "elaboration  technology" 
(Mayer,  Note  4)   —  is  in  schema  theory.     The  general-to- 
specific  sequencing  provides  the  learner  with  a  schema  or 
framework  for  assimilating  more  specific  material  (Merrill, 
Wilson,   &  Kelety,  Note  3).     The  schemata  that  are  formed  by 
the  epitomes  comprise  a  network  to  allow  fo     integrating  and 
relating  concepts,   an  internal  integrative  reconciliation 
process.     Another  important  assumption  derived  from  schema 
theory  is  that  relationships  between  the  concepts  which  form 
the  structure  of  the  content  should  be  taught  explicitly. 
Elaboration  theory  seeks  to  make  the  content  structure,  as 
defined  by  Reigeluth  and  Merrill   (1979),  obvious.     The  elabo- 
ration theory  of  instruction  represents  an  effort  to  apply 
lessons  from  cognitive  psychology  in  a  more  comprehensive  and 
systematic  way  than  occurs  with  the  use  of  advance  organizers. 
A  scheme  combining  elaboration  theory  and  information  pro- 
cessing analysis   ^P.  Merrill,  19^8)   as  a  task  analysis  proce- 
dure is  described  by  Reigeluth  and  Rogers   (1980).     The  most 
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obvious  implications  of  elaboration  theory  for  instructional 
design  is  in  this  area, 

Although  a  paucity  of  empirical  verification  of  the 
elaboration  theory  exists,  content- treauuen  interactions 
similar  to  those  for  advance  organizers  could  be  inferred  based 
upon  the  similarity  in  their  theoretical  background.  Elabora- 
ted lessons  wo^ld  be  expected  to  facilitate  the  learning  of 
conceptually  oriented  material  requiring  transfer  rather  than 
recall.     The  structure  of  recall,  representing  the  way  ideas 
are  related  to  each  other  would  be  supplanted  by  this  method 
of  organisation.     Rule  using  and  discovery  learning  would  also 
be  expected  to  profit  from  the  elaborated  morphology  provided 
by  such  instruction.     TO  form  the  interaction  we  would  presume 
that  tasks  or  materials  oriented  by  th^' need  for  recall,  near 
transfer  and  serial  learning  probably  would  be  inhibited  by 
elaboration  theory     A  systematic  research  effort  is  needed 
to  verify  these  predictions  and  to  make  the  elaboration 
approach  an  established  instructional  strategy. 
Component  Display  Theory 

Component  display  theory   (Merrill,   Reigeluth  &  Faust, 
1979;  Merrill,   Richards,  Schmidt  &  Wood,   1977)   has  evolved 
over  the  past  decade  into  a  comprehensive  theory   (or  technology) 
for  designing,   sequencing  and  presenting  instruction.  Expand- 
ing on  nhe  task  analytic  hierarchical  approach  that  has  dom- 
inated the  field,  component  display  theory  accommodates  not 
only  differences  in  tasks  in  its  designs,  but  also  considers 


211 


CTI 


content  types.     Instructional  purposes  are  refined  into  objec- 
tives which  are  classified  according  to  task  —  remember 
recall  (verbatim  or  generality)    use,   and  more  recently,  find 
(discover)    (Merrill,  Kowallis  &  Wilson,   in  press)   —  as  well 
as  content  type  —  fact,  concept,  principle,  procedure.  A 
set  of  principles  and  procedures  are  prescribed  for  determin- 
ing the  consistency  between  educational  purpose,  objectives, 
test  items ,   and  finally ,  presentation  forms . 

According  to  the  component  display  theory  any  instructional 
presentation,  regardless  of  the  display  medium  employed,  can 
be  made  by  either  telling  or  questioning  with  generalities  and 
instances.     These  are  the  primary  presentation  forms.  The 
sequence  in  which  they  are  presented  is  determined  by  the  cype 
of  content  and  the  task  level  represented  by  the  objective  and 
test  item.     For  instance,   "for  objectives  and  test  items  clas- 
sified at  the  use-a-generality  level,   the  generality,  some 
instances  and  some  practice  are  the  primary  presentation  forms 
needed"    (Merrill,   Reigeluth  &  Faust,   1979,  p.  184). 

These  primary  presentation  forms  are  embellished  by  a 
variety  of  strategies,  such  as  feedback,   isolation,  prompts, 
divergence,   and  matching.     The  application  of  these  strategies 
to  each  primary  presentation  form  varies  by  task  level  and 
content  type.     Their  appropriate  use  helps  determine  the  ade- 
quacy of  any  presentation. 

This  distillation  of  component  display  theory  cannot  do 
it  justice,  especially  with  respect  to  its  comprehensiveness 
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and  applicability.     As  an  instructional  theory,   it  is  premised 
on  content  x  task  x  treatment  interactions.     The  assumption  is 
that  instruction  should  be  organized  on  the  basis  of  the  struc- 
tural properties  of  the  content  and  the  nature  of  the  interac- 
tion between  content  and  tlv-  intellectual  requirements  of  the 
learning  task.     It  presets  that  a  particular  combination  of 
presentation  forms  will  optimally  produce  learning  (Merrill, 
Kowallis  &  Wilson,   in  press; .     a  major  strength  of  the  theory 
relates  to  its  consideration  of  content  type  in  the  determin- 
ation of  appropriate  designs.     Its  major  weakness  relates  to 
its  ability  to  order  the  display  components  for  instruction 
of  only  a  single  concept,  principle,  etc.     It  is  currently  a 
micro-instructional  theory.     Interrelating  the  variety  of 
content  that  comprises  any  lesson  is  an  essential  component  of 
any  theory  of  instruction.     Such  a  macro-instructional  theory 
has  been  promised  by  the  authors.     When  available,  component 
display  theory  may  well  constitute  the  most  elaborate  and  use- 
ful design  model  available.     Before  that  occurs,  however,  it 
will  require  empirical  support.     In  a  series  of  validation 
studies  conducted  in  real-world  settings   (Merrill  &  Wood,  1977) 
instructional  procedures  designed  using  component  display 
theory  did  not  produce  significantly  better  performance  6r 
time-to-completion.     However,  in  a  post  hoc  comparison  of  com- 
peting organic  chemistry  texts,   the  book  that  achieved  a  higher 
rating  on  the  basis  of  component  display  tneory  variables  pro- 
duced commensurately  better  student  performance.     Since  com- 
ponent display  theory  is  premised  on  such  well  established 
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principles  of  instruction,   future  validation  efforts  should 
probably  confirm  its  efficacy  as  a  model  of  instructional 
design . 

Discovery  Learning 

The  popularity  of  the  discovery  approach  to  learning 
resulted  from  the  advocacy  of  Jerome  Bruner   (1961) ,  although 
the  approach  had  seen  considered  much  earlier.     Bruner  pre- 
ferred a  classical,   scientific  method  of  discovery  —  infer- 
ring from  evidence,  gaining  insights,   allowing  students  to 
organize  information  and  later  apply  it  to  the  solution  of 
learning  problems.     Ausubel   (1963)    reconceptualized  Bruner1 s 
notion  of  discovery  by  dichotomizing  learning  into  two  classes, 
discovery  and  reception.     Reception  learning,   he  contended, 
occurs  when  all  the  content  is  presented  to  the  learner.  Dis- 
covery learning  represents  all  other  instruction  and  is  appro- 
priate only  "when  the  learner  is  in  the  concrete  stage  of 
logical  operations  and  is  dependent  on  concrete-empirical 
props"    (Ausubel,   1962b).     Beyond  that  stage,  expository  instruc- 
tion was  considered  to  be  the  more  effective. 

Early  instructional  designers  working  in  programmed 
instruction  reduced  the  dichotomy  to  testable  constructs  — 
RULEG   (rule  or  generality  followed  by  examples)    and  EGRULE 
(instances  presented  to  induce  rule) (Evans,  Homme  &  Glaser, 
1962) .     The  former  represents  an  expository  and  deductive 
approach  to  instruction  favored  by  Ausubel,   and  the  latter, 
EGRULE,   represents  an  inductive,  discovery  approach  where  the 
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learner  is  required  to  infer  the  generalization  from  the  common 
characteristics  represented  in  the  instances. 

Despite  a  numoer  of  conceptual   (lack  of  agreement  on  the 
meaning  of  discovery)   and  methodological  problems  plaguing  dis- 
covery learning  research,   some  generally  consistent  conclusions 
can  be  drawn   (Herman,   1969) .     Content- treatment  interactions 
tend  to  occur  with  regard  to  the  information  processing  require- 
ments of  the  task.     RULEG  or  expository  instruction  facilitates 
retention  of  material  whereas  LGRULE  or  discovery  methods,, 
generally  inhibit  recall.     Remote  transfer  skills,  on  the  other 
hand,   are  facilitated  by  discovery  methods  and  inhibited  by 
expository   (Guthrie,   1967;  Worthen,   1968).     Some  form  of  inter- 
mediate direction   (guided  discovery)   tends  to  produce  superior 
results  regardless  of  the  dependent  variable   tGagne  «  3rown, 
1969;  Kornreich,  1969). 

The  results  of  discovery  learning  research  also  provides 
an  heuristic,  based  on  a  content-treatment  interaction  concep- 
tion,  for  structuring  and  sequencing  learning.     Those  tasks 
that  entail  application  and  transfer  should  require  the  learn- 
er to  induce  or  discover  the  concept  or  principle  defined  by 
the  subject  matter.     A  sequence  of  instances  with  appropriate 
prompts  can  be  presented  to  the  learner  so  as  to  insure  some 
success,   a  necessary  ingredient  to  keep  learners  on  task 
(Anderson  &  Faust,  1973).     For  recall  of  concepts  or  principles, 
an  expository  or  RULEG  approach  is  more  efficient,   as  Ausubel 
proposed . 
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Curriculum  Development 

If  all  of  this  discussion  of  instructional  methods 
sequenced  and  arranged  by  the  content  structure  of  the  subject 
matter  gives  you  the  unsettling  feeling  of  deja  vu ,  it's 
understandable.     You  were  there         in  the  sixties,  when  cur- 
riculum theorists  stressed  the  importance  of  the  structure  of 
the  discipline   (Bruner,  1960).     The  same  underlying  theories 
regarding  organization  of  knowledge  and  its  reflection  in  the 
learning  curricula  being  homeorr.orphically  reconstructed  in 
the  knowledge  bases  of  learners  is  behind  most  of  the  approach- 
es presented  here.     Content  structuring  from  a  curriculum 
point  of  view,   however,  does  not  begin  with  assumptions  about 
human  learning.     That  is,   sequencing  is  not  based  upon  prin- 
ciples of  cognitive  processing.     Rather,  organization  of  cur- 
riculum and  materials  is  mostly  based  on  characteristics  of 
the  knowledge  being  learned,   not  on  characteristics  of  human 
learning.     The  attempt  is   to  represent  things  the  way  they 
are.     To  this  end  Posncr  and  Strike   (1976)   analyzed  content 
structure,  dividing  them  into  five  major  classes,  including: 

•  World-related:     the  way  things  exist  in  the  world 

•  Concept-related:     organization  of  conceptual  world 

into  logical  structure 

•  Inquiry-related:     logic  and  methodology  of  discovery 

•  Learning-related:     processes  of  human  learning, 

including  hierarchical  prerequisite,  prior" 
learning,  difficulty  developmental  requirements 

•  Utilization-related:     social,  personal,  or 

career  needs 
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These  classes  represent  a  broad  range  of  organizational 
perspectives,  many  of  which  have  been  verified  by  a  substan- 
tial body  of  human  research.     Their  applicability  in  learning 
context  have  been  tested  over  a  number  of  years.  Their 
intuitive  value  in  sequencing  instruction  is  doubtless.  Since 
this  paper  elaborated  from  instructional  design  and  task  analy- 
sis, however,   a  lengthy  revi< w  of  these  content-structuring 
principles  would  not  be  appropriate.     Suffice  it  to  say  they 
offer  the  instructional  design  researchers  a  large  number  of 
plausible  alternative  hypotheses  for  sequencing  instruction. 

Philosophical  Analysis 
The  final  justification  for  a  CTI  approach  to  instructional 
design  is  philosophical,   a  consideration  traditionally  eschewed 
by  researchers  concentrating  on  behavior.     If  our  theories/ 
models  won't  stand  the  test  of  rationality,   though,   they  should 
probably  be  discarded. 

Content-treatment  interactions  are  predicated  on  the 
structure  of  ideas  represented  by  subject  matter  and  the 
resulting  structure  of  knowledge  in  the  memory  of  the  learner 
exposed  to  that  subject  matter.     This  perspective  makes  certain 
assumptions  about  how  the  learner  acquires  knowledge.     It  takes 
a  constructivistic  position,   that  conceives  of  man  as  an  organ- 
ized entity  that  actively  participates  in  the  construction  of 
known  reality    (Reese  &  Overton,   1970).     This  epistemological 
distinction  has  generally  eluded  research  in  educational  tech- 
nology, with  its  rigorous  application  and  sequencing  of 
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hierarchical  patterns  of  behavior.     Constructivism  suggests 
that  we  have  progressed  from  a  closed  system  of  ordering 
learning  tasks  and  procedures  into  rigid  hierarchies. 

The  most  appropriate  psycho-philosophical  construct  for 
assuming  this  new  perspective  is  constructivism.     Based  large- 
ly on  the  work  of  Piaget  and  other  structuralists,  construc- 
tivism suggests  that  the  assimilation  of  sense  data  stimulates 
internal,  mental  operations  that  organize  that  information  into 
schema   (a  term  first  used  by  Kant) ,   constructing  knowledge 
structures.     These  operations  in  effect  transform  realistic 
sense  data  into  mental  constructs.     Knowing  reality  is  a  pro- 
cess of  constructing  transformations  that  model  reality 
(Piaget,  1970). 

The  approach  to  sequencing  and  synthesizing  instruction 
suggested  by  content-treatment  interactions  is  inherently  con- 
structive.    Behavioral  analysis,  on  the  other  hand,   is  inher- 
ently reductionistic,   seeking  to  break  down  a  constructive 
process  like   learning  into  its  most  rudimentary  components. 
Polanyi    (1958)   has  argued  that  the   "comprehensive  entity"  that 
defines  a  person  cannot  derive  merely  from  an  analysis  of  the 
laws  that  apply  to  its  behavior.     All  learning  is  surely 
related  to  knowing,   which  entails  the  internalization  of  ideas 
and  their  effects  on  an  individual's  personal  identity. 

TnL  P^ess  of  knowing,   i.e.,   constructing  personal  models 
of  reality,   is  also  inherently  individualist '.c .     We  all  make 
sense  out  of  tne  world  differently.     This  should  not  imply 
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that  wc  can  or  should  attempt  to  rrj tructurc  and  adapt  that 
reality  to  accommodate  the  way  each  individual  understands  it. 
If  man  is  an  active  organism  that  actively  interacts  with  his 
environment,   he  will  interpret  the  experiences  resulting  from 
that  interaction  and  subsequently  construct  his' own  knowledge 
m  his  own  way.     It  is  impossible  to  adapt  reality,   to  break 
it  down  and  synthesize  it  into  a  different  form  for  each  learn- 
er, as  the  ATI  research  paradigm  might  suggest.     Such  an 
approach  is  atomistic.     A  more  appropriate  strategy  would 
require  the  learner  to  interact  with  instructional  materials 
and  sequences  to  reconstruct  or  "re-present"  it  to  his  own 
knowledge  structure    (Sigel,  Note  5).     While  cognitive  psycho- 
logy does  not  preclude  the  role  of  individual  differences  and 
by  inference  ATI,  it  is  more  theoretically  premised  on  the 
construction  of  knowledge  rather  than  the  analysis,  reduction, 
and  adaptation  of  it. 

Conclusion 

As  Olson   (1976)   concluded,  we're  a  long  way  from  a 
comprehensive  theory  of  instruction  necessary  for  adequately 
conceptualizing  cognitive  processes.  Aptitude-treatment 
interaction  techniques  remain  a  valid  research  model  that  can, 
as  Snow   (1980)    suggests,   contribute  to  our  understanding  of 
these  processes.     However,   they  possess  limited  applicability 
as  an  operationalized  design  model   (see  Parkhursty  1979)   or  a 
curriculum  design  model  such  as  matching   (see  Messick,  1976). 
Designers  would  profit  more  from  concentrating  on  the  structural 
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properties  of  subject  matter  and  the  information  processing 
requirements  of  the  task  of  assimilating  those  properties.  By 
analyzing  the  interactions  between  tr^tment  and  content  scruc 
ture,   designers  are  also  contributing  to  the.  derivation  of 
theories  of  instruction  as  well  as  producing  "idealized"  treat 
ments  that  will  lead  most  efficiently  to  learning..  Summarily 
stated,   instruction  derived  from  cognition  is  content-specific 

Content-treatment  interactions,   as  developed  in  this 
paper,   do  not  constitute  a  model  of  instructional  design  or 
instructional  research,  bu<      ither  provide  an  heuristic  for 
researchers  and  designers.     Just  as  ATI  was  not  conceived  as 
a  theoretical  rationale  for  educational  research,  neither  is 
CTI.     The  structural  properties  of  content  and  cognition  that 
form  the  basis  for  CTI  do  represent  the  best  theoretical  foun- 
dation for  research  that  we  have  available.     They  can  serve 
instructional  design  likewise.     The  attempt  to  accommodate 
individual  differences  identified  by  ATI  research  in  instruc- 
tional ensigns  is  a  noble  idea,   albeit  an  impractical  one.  A 
CTI  approach  to  design  is  inherently  more 

•  practical 

.  cost  effective   (another  issue  worthy  of  elaboration) 

•  consistent  with  theories  of  knowledge  acquisition 

.  productive  in  terms  of  curriculum/product  development 
Content  analysis  is  a  process  only  alluded  to  in  many 
instructional  design  models  and  completely  neglected  in  others. 
It  is  a  design  competency  that  is  not  accorded  much  importance 
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in  the  now  DID  list  ot  competency  statements   (see  Instructional 
Innovator,  December,   1980)   or  by  practitioners.     How  success- 
fully are  practitioners  taught  to  "analyze  structural  charac- 
teristics of  a  job,   task,   and/or  content"?     If  they  have  been, 
how  is  such  analysis  normally  transferred  to  practice?  Con- 
tent analysis   is  an  essential  process  in  instructional  design 
that  can  be  facilitated  by  a  content-treatment  interaction 
approach . 
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Abstract 


Previous  research  lias   found   that  students  with   learning  styles  similar 
to  instructors1   learning  and  teaching  styles  perform  better.     This  study, 
investigated  the  effects  of  personality  and  cognitive  style  preferences 
on  preferred  teaching  styles,     Pre-service  teachers  completed  the 
Myers-Briggs  Type  Indicator,   the  Educational  Cognitive  Style  Inventory, 
and  the  Learning  Styles  Inventory,     Personality  types,  especially  thinking/ 
feeling,  significantly  predicted  the  importance  of  instructor/student 
affiliation  and  content  preferred     by  the  teachers.     Strong  predictive 
relationships  between  cognitive  styles  and  teaching  styles  also  were 
found,   indicating  that  determinant-,  of  preferred  teaching  styles  include 
individual   instructor's   learning  styles. 
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Personality  and  Cognitive   St    1..  Predictors  at  Teaching  Sty  It-  Preferences 
rt^tu_t  iyy  Styles  and   loath  uig_ S t y i «' s 

teachers  exert  a  profound  influence  ..n  the  dove  1  opmont  of  learning 
stylos   .n  their  students.     They  control   nut  only  the  content  ot  student 
learning,,   but  also  the  method  i  I   presentation,   type  ol   s  t  rue  tur  mg ,  and 
preferences   for   thought   processes.      For   instance,    Heller   (|9«U;  found 
that   teachers  with  cognitive  preferences   for  memory  and  application  produced 
similar  cognitive  effects  ln  students.     This  .study  focuses  on  what  predisposes 
teachers   towards  various  preferences.     That   information  may  allow  us  to 
predict   teaching  effectiveness  or  to  more  beneficially  assign  teachers  to 
appropriate  teaching  situations,  since   teachers  perform  better   in  teaching 
situations   that  are  compatible  with  their  teaching  style   (Kirby,    1979;  Wyett, 
1967) . 

Since  students  who  have  learning  styles  more  closely  related  to  the 
instructor's   teaching  style   perform  better   (Raines,    1976;  Witkin,   et  al, 
1977),    learning  styles  or  cognitive  styles  of  teachers  should  be   related  to 
their  ultimate  teaching  styles.     "Knowing  your  cognitive  or   learning  style 
will  help  one  accommodate  their  style   to  those   in   the  class  or  to  accommodate 
their's  to  one's  own.     This   information  should  be  most  critical  during  the 
time  of  professional   training  co  prepare   for  a  career"  (Kirby,    1979,  p.  89). 
While  several   studies  have  linked  specific  cognitive  styles  to  performances, 
(Jonassen,    1980),   only  one  has   found  a  connection  between  an  individual's 
cog,,  rive   style  and  luslhir  teaching  style.     Knowing  one's  cognitive  styles 
may  help  prospective   teachers  to  develop  or  accordingly  adapt   their  teachng 
styles.     Changes   in  teaching  style  can  be  accomplished.     Sin  h  changes, 
however,   are  based  on  self-concept   (Niederwerfer ,    1975),  which  determines 
i f   changes  wil 1   bo  accepted. 
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A  "urther   rut.unale   [or  ass.  ss,   ,   rh,   re  lat  ionsh  i between  rU,,utivv 
styles  .Hid  leaching  styles   us  sm^cst  .-1  by  the  matching  mo,'   1  of 
instruction.     u,is  modl  ,   Sl>l  kf>  t(>  „(<lU  h  stu(lonts  u.Jrm.r  rh.ir.u-tt.rist  us 
with   teachers  possessing  consonant   teaching  stylos   (K-ssick,    1976).  While 

large  body  oi    literature  supports  the  validity  of   such  an  approach, 
.(•suits  to  date  have-  boon   inconsistent  .     Matching  students  and  teachers 
based  on  similarities   in  their  cognitive  and   teaching  stylos  produced 
increases   in  educational  development  and  reading  level,   with  "matched- 
students  expr-ssmg  a  more  positive  attitude  about   their  instructional 
activities   than  unmatched  students   (McAdum,    1971).     In  a  community  college 
study,    Frever  (1975)  successfully  matched  students  with  educational 
activities,   resulting   in  higher  course  grades.     On  the  other  hand,  Seorba's 
matching  *f  learning  styles  with  teaching  styles  produced  no  differences 
on  any  measure  of  student  performance  (1979).     Considering  the  difficulty 
end  expense  of  matching  students  with   teachers  or  preferred  instructional 
activities,   he  strongly  rejected  matching  procedures.     In  support  of  this 
conclusion,  Hunter  (1980)   found  no  relationship  between  student/teacher 
d.fferences   in  preferred   learning/teaching  styles  and  students  grades  or 
rating  oi    the   instructor.     The   lack  of    success    in  matching  may  bo  due 
to  environmental  variables  that  prevent   instructors  from  manifesting  their 
preferred   learning  stylos   in   their   tn.ul.in..     ho   teachers   follow  the  maxim, 
"teachers   t„,ch  as   they  were  taught,"  or  do  they  manifest   their  preferred 
modes  lor  ass  imi  Hating   inlormat  in., ,    i.e.   "teachers  teach  as   they  learned  » ? 
We  need   to  ask  what   other  antecedents  ol    teaching  style  may  ex,st,  ,f 
'•og.ul.ve   styles  don't  exoYt    a  deeding  influence. 


Person.!  1  1  ty 

Behavior  varies  between   ind  i vidua  I  s  .  S 
Juri/.i.in  Theory,  are  not  ehanee 


ueh  variat  i  oris  ,  ^ccn  rd  in/  Lo 


>r   random,   rather  they  are   Mn<   result  ol 
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Personal  i  ty/«  ),  nitive  Sty  le  Predictors 
difierences   in  mental    f unc t  ion  in/ .     'ndividuals  vary   in  their  basic 
perceptive  process,    i.e.   how  they  he  ume  aware  ol    things,    ideas,  events. 
I  hoy  also  vary  in  th-ir  judging  processes,    i.e.  how  they  draw  conclusions 
about  what    they  have  puneived.     Individuals  may  perceive  by  sensing  or 
intuition  and  judge  by  uiiukirig  or  feeling.     These    dirferorics  further 
ind'Cote  a  tendon  y  lor        introversion  or  extroversion.     These  differences 
are  relerred  to  as  personality  type-,   and  are  measured  by  the  Kyers-Briggs 
Type  Indicator   (Myers,    1970).     Pour  d ichotomous  dimensions,  consistent 
with  Jung i an  Theory,   are  measured  by  this  instrument: 


X 


hx  t  rave  rs  ion 

relates  to  the  outer  world  of 
people  and   things,   acting  more 
read  i 1 y 

Sens  ing 

perceivin  ,  reality  through  the 
sen;es,  dealing  with  practical 
elements  of  reality,   revealing  facts 

Ih  ink inj^ 

analytical,    logical,  evaluative 
modes  of  thought 

Judg  ing 

Emphasizes   thinking  or  feeling, 
seeking  an  orderly,  controlled 
ex  is  tence 


Introvcrs ion 

relates  to  own  inner  world  of  ideas, 
reflecting  on   them  before  acting 


1 n  t u i  t  ion 

internal    sens  in-  using  imagination, 
preferring  possibilities  and  problems 
to  facts 

Feel ing 

sympathy,   empathy,   and  emphasis 
on  personal  values 

Percept  i ve 

Sensing  or  intuitive,  living  flexible, 
spontaneous ,     dapt ive  existence 


The  thinking  and  feeling  types  Jung  retered   to  as  rational  functions.  An 
individuals 's  productivity  for   these  mental  operations   is   indicated  by  theii 
tendency  to  be   judging  types.     Sensing  and   intuition  are  perceptive   in  nature 
(as  measured  by  the  MBT1 ) ,    (unctions  which  Jung  refered   to  as  irrational. 
Sixteen   individual   types  have  been   identified  from  combinations  of   the  four 
dimensions,    indicating  large  variations  in  the  way  individuals   relate  to 
ea< h  other  and  their  env iroument . 
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Personal  i  ty  and  Ach  iovemon  t 

Personality  type   indicators  nav  •  been  related  to  several  aspects  of 
the  educational  process.     Several  attempts  to  relate  personal ity  types  to 
academic  achievement  have   tailed   to  produce  definitive  results.  Based 
i pon  a  review  of  the   literature  and  the   results  of  their  own  study  employing 
over    1800  students,   llengstlcr  et  ai   (1980)  concluded   that  there   is  a  low 
to  moderate  relationship  between  academic  success  and  scores  on  the  MBTI. 
Low  correlations  between   iatuition  and  success  were  confirmed  with  e /en 
weaker,   albeit  significant,   correlations  between  the  judgiiig-porcenc Ive 
dinension  and  CPA  in  college  students.     The  amount  of  variance   in  grades 
accounted  by  any  of  the  personality  dimensions  was  less   than  two  percent. 

-se  results  are  not  surprising  since  the  personality  types  measured  by 
the  MBTI   indicate  non-intellectual  preferences  for  haw  individual  perceive 
lniormation  and  draw  conclusions   from  it. 

PiM^onality  and  Learning 

Since  personality  does  not   seem  to  be  related  to   learning  results,  - 
perhaps   i-    can  be  more  productively  employed  to  predict  how  individuals 
rfLll  go  about  assimilating  knowledge  from  their  environments-  Tentative 
relat  ionships  between   instructor  rating,  as  reflective  of   a  style  el" 
teaching,  were   f ound  by  Blank  (1970).     Students  with  personality  types 
consist,  tt  with   the   instructor  rated  the   instructor  1    ghcr   in  interest 
involvement,   and  student-teacher    interaction,   even  though  the  instructor's 
types  were  not  ever  consonant  with  those  types   f IN  TJ) .      [he  |udgiu/- 
pereeptiv"    m <I  sensing-intuit  ion  dimensions  are  the  best   predictors  of 
teacher    -valuations   (Taylor,    1969).     Tin.se  results  are  congruent  with  the 
learning  s  t  y  1  e- 1  eat  h  tng  style   results.     Learning   is  easier   'mm  an  instructor 
wires.*  pen  opt  ,on/f  oncept  ion  of  reality   is  similar   to  y< 
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rVrsona  1  1 t  y  and    loach  uuj  Styles 

ih<    met   positive  runt  r  lbut  urn  *  in    personality  theory  to  the  educational 
proof's  may  result    from  usin>    typolu^us   to  predict   the  -jiiality  and  style 
of   teaching  amoiu;  pro-service   teachers,   possibly  as  a  screening  device. 
Since  ''instructor's   personality"  is   the  most    important   evn'uative  dimension 
to  students   (Roberts,    1971),   usin^  type   indicators   to  assess  individuals' 
potentials    tor  teaching  success  may  prove  valuable. 

What  are  teachers  personalities   Like?     Most   tend   to  be   reeling  types, 
as  opposed   to  tlunkin,,  types.     At    lower  educational   levels   they  tend  to 
be  sens  uv,/feel  in-   types  -  soc lab] e  and   friendly.     At  higher   levels  ihu-h 
suiool   and  college),    teachers   tend  to  be    intuitive   types   (Carlyn,  1976; 
MeLauLly,    1974),     It    is   reasonable1   to  assume   that  sensing  and  jud^in^ 
types  prefer   to   teach  and  learn   in  an  orderly,   systematic  manner.  They 
respond  well    to  multi-media    instruction  but  do  not    respond  well    to  individual 
reading/]  isi,  :in*'.     On   the  other  hand,    intuitive  and  perceptive  types 
prefer   to  teich   arid   learn   in   flexible,   unstructured  ways,   prefer  in*;  use 
o!    the  written  and  spoken  word   (Roberts,    1977).     Vsin^  personality  types 
to  predic   more   specific  strategy  preferences,   Carlyn   (1976)   found  that 
intuitive  teachers  have  a  stronger  need   for  creativity  and  independence 
and    ;re  general  1 y  more  interested   in  working  *nth  small   groups   than  sensing 
typ*»»-     1    t  ruverred/thiukin^  typos  prefer  administrative   functions,  while 
oxtr  iverted/intuit  ive  types  prefer  school   planning   turn  t  ions.  'leaching 
strit(,;ies  were   related   to  personality  types  by   Kud  i  s  1  1 1    (1973),    ,/ho  found 
th.it    >xtiaverts  preferred  self-pacing  and   laboratory  techniques.  Perceptive 
teauiers  pr<  lered  us  in/,  questioning   techniques.     While   these   results  arc 
isolated    md    i,  ..iielusiv"  they  do  suju;est    that    teachm,,  strategics  varv 
considerably  accord  in)',  to  the  personality  ot    the  teaciier.     Cons  ide  rt}  I  \  v 
more   reran  li  will    be  necessary  to  generate   suUuient    consistent  y  to  mak<' 
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personality  a  us.  tu!   predictor  of  t e  *ch  111^  styles  or  potential  success 
as  a  teacher   in  different  settings, 

Purpos e  ol   Uu-  S^tjjti^ 

This   study  was  designed   to   investigate   the   following  questions: 

1.  Are  cognitive  style  prm  icnces  significant   predictors  of  teaching  style 
pre  fe  rences  ? 

2.  Are  personality  variables  significant  predictors  ol    teaching  stvle 
pre  f e  rences  ? 

Which  contributes     ore   to  variance   in  teaching  style   preference  scores, 
cognitive   styles     r  personality? 

4.     Are  there   significant  correlations  between  cognitive  style  preferences 
and  personality  variables? 

METHOD 

Sample 

A  total  of  93  upper-level  undergraduate,   secondary  teacher-education 
students  enrolled   in   three  sections  of  an  educational  psychology  course 
at   the  University  of  North  Carolina  at  Greensboro  formed   tin    sample  for 
this  study.     These  students   represented  a  variety  of  cognate  majors  from 
throughout   the  university.     Seventy  percent  of  the  sample  was  female; 
thirty  percent  was  male.     These  students  were  all   preservice  teachers, 
enrolled    in  their  student    teaching  semester. 
Inst  rument at  ion 

Under   the  auspices  of   the  Institutional   Research   Department  of  the 
university,  students  were  adm in l s f e r ed  the  Myers-Briggs  Personal i ty  Type 
Indicator   (MBIT).      This   instrument  consists  or   166  forced-choice  questions, 
product  mg  eight  subtotal    scores  on   four  bipolar  dimensions:      in t rove rs ion- 
ex  t  rave rs  ion  ;   sens  mg~  intui  t  ion  ;   tli  ink  trig- feel  mg  ;    judg  i ng-pe roep t  ive  . 
Based  upon  .June's  Theory  of  Type,    the  MBTT  measures  non-intellective 
preference   strengths   (0-7)      for   the  eight    scores    listed  above.  These 
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st  ores   re  f  L&c  t 


t  he  k  i  nds  o  t    jud>'er.e  n  *  s    i rtd  pe  rce  p  t  i  dm  s  .m   .  :id  i  v  i  dua  1 


iivs   in   i  nter  ac  t  i       with   their  environment,    '  Meyers,    197(0.     The  eij'ht 
d  if  ho  t  uinous  stores  wc  re  combined  to.  produce   four  continuous  variables  for 
data  uni lysis.     Preference  scores  were  converted   to  continuous 
scon  s  by  nsin;  d  score  of  seventy  as   the  midpoint  on  each  dimension  and 


(Heny;stlor,   in  press). 

At  .1   later  point    in   the   semester,   students  were  administered   two  seLf- 
report    instruments  that   inflected  their  preferred  modes    for  seeking  information 
(cognitive  style)  and   tor  teaching   (styles).     The  Lducat ional  Cognitive 
Style   Inventory   is  part  of  a  test  battery  developed  at  Oakland  Community 
College   (Michigan)   to  determine   the  educational   co>;n'tive  style  of 
individuals.     As   a  part  of   the   Lducat  ional   Sciences   (Hill,    1 9  79-) ,  this 
instrument   seeks   to  empirically  map  an   individual fs  mode  of  behavior  in 
searching   lor  meaning.     An   individual's  educational  cognitive  style  is 
comprised  of    the   Cartesian  product   of  sets  of   information:     symbols  and 
their  meanum,  cultural   determinants  of  the  meaning  of  symbols,  modalities 
oi    inference,   and  educational  memory.      The   first   three  of   these  are 
measured  by  the  Cognitive  Style1   Interest   Inventory;    the    last    remains  in 
t  he  d"  ve  1  opine ii  t  a  1   s  t  a>»e  . 

Twent  y-e  i>;lit   variables,   each  consisting  of   eic,ht    items    in  the  inventory, 
are  measured.      I  he  si*   are   [orecd-c  ho  ice   responses   (rjrely,   sometimes  or 
usually)   to  quest  ions  relate!  to  each  style  me, mired.     hacli  response  is 
weighted  arid   summed    for  each  variable.      Ihc  ordering  oi    questions  is 
random i /I'd  to  minimi/e  response1   si  t  . 


add  i  nr» /subt  r  ac  t  lii>;  the*  diftorences   from  the 


larger  preference  strengths 


Insert    TAHLh    1     about   hi  re. 
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leach, „g  styl,    preferences  we  re    ...  asured  by  tlx    Instructional  Styles 
Inventory  ((.unfield  &(:-„f„  ui ,    ,9/,)  ,  wh  u  h  consists  of  2,   itoms  miljlMill(, 
four  response  options.     Individuals   rank  each  option   (1-4)  consonant  with 
their  preferences    tor  teaching     Two  were  eliminat-d  because  of  tneir 
redundancy,  which   produces  20  variable    scores  on   four  dimensions   (Table  2). 
Kml.t  conditio,  variable,   relate   the  decree  o,   emphasis  the  teachers 
helieve     Lhe     should  have   in  the   teach  ing/ tea rn . ng  relationship.  Four 
content  variables    indicate  the   instructor's    interest   indifferent  types 
«>1    instructional  content.     Four  mode  variables  relate   to  preferred  teaching 
modality.      Ihe   four  responsibility  variables   indicate   the  instructor's 
willingness   to  assume,   responsibility  for  student   learning.     The  ranks  for 
each  question    .re  summed  to  produce  a  total   score    for  each  variable.  the 
smaller   the.  score   the   greater  the  preference   is   indicated   for  that  teaching 
styl-,    i....    the  higher   is   the  ranking. 


Insert    TA1SLF  2     about   her-  . 
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P-irso.  product  moment  correlation  coefficients  between  the  MBT1  and 
Instruct.onul    Styles   Inventory  (  LS1  )   „,r,  calculated  and  are  presented  in 
'••''I'     '>■      I"  adchtion,    .stepwise   regr,ssion   anal>sc  ,,    usuig   the    .  5(j  s  .  Kn  i  f  .  cause 
h'V"'   ''S   ,,H'  iat,y  "it'Tion  and   .05   level    ,or   recent. on  were  conducted 
'"r  "'"  h  nl    ""'   U,',r|,il''.  sL>'h'  v.riubles,  with   (he  KB  I' I   S<  .  res  serving  as 
,,u,"l-»',«»«    variables   (fahle  ,).     both  of    these  analyses  eon.trn,  that  the 
l,,,»k"V./l..-lin,;  dimension   c,  the  most    related   ,  „  and  significant  predictor 
<•»    l-a.lu,,.   ,ty|,.  preference.     ,,„.,„,,,   t(.nd  ,„  r„,jr(J  p,.,.r  ^  lnstru,.t,M 
■it  Hll.it  ion  . is  ok.m.    important    .tyle..     N,v.,Uv,    values,    it    should  be 
noted,   are    pcsitiv.-ly  correlated  with   tin    values  on   the    JS1,    sin,,  a 
'"'•,M,r  Vil""   in.i.eates  a  strung-,    pr.t.rence.      heelers  as  „pp„s  ,1  to 
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thinkers,    show  significant   relations1  ip-,   to  qualitative  content   such  as 
writing  and  working  with  people.     On   the  other  nand,    teolniK       is  ru  y,M  l  ve  i  y 
related  to   Hit-  use  of  Humerus  and    i  nan  iin.it     conttnt    (constructive  activities), 
hie    jud^ie   /Perceptive   type    indicator  was  a  significant   predictor  ni 
pretcrerue    for  numerics    (judders)   and   *orkm,'  with  people   (feelers).  The 
senr>  inj»,/ iutui  t  ion  dimension   */a^  enter*  d  only  lor   the  qu  i 1  i  t  .1 1  iv<  variable, 
intuition  beiru;  positively  related   to  qua  1  i  t  at  l  ve  content. 

Fo  assess   the  relationship  of  cognitive   styles   to  ll-ji  i  in/,  st\le 
preten-nces,    Pearson  correlation  coefficients  between   the  CSl   and   1ST  wert 
calculate.!   (Table   5)   y  ,IS  wt. \\   ,JS  stepwise   regression  analyses   (labic  6).  \s 
lew  as  on-    rn,'/iiitLVe  style   variable     ^  n,   ,  uteri  d  accounting  lor   as  little 
as    10s  af   tie-  variance.     As  many  as  ei^iht   variables  were   found   to  be  significant 
pre  du  tors  of  spec  i  tie  teach  in,'   styles,   accounting  lor  as  niucn  as   two  thirds 
o{    the  variance  of   instructor  aflili.it  ion  scores.    I  he  riMst    frequently  entered 
c  v.nitive   style  viriables  w<  n-  not   modality  variables  as  mi>»,ht   In  expected, 
hut   rather   tliose   related   to  esthetics,   kmc.  sic -»   (non-verbal   connnun  l  c  a  t  ion )  , 
and  synnoetKS   (  se  1  f-knowled^e  )  . 

A  detailed  review  of  each  variable    and    it  -   assorted  u^iutu  •  style 
predictors  would  be  tedious.     Of   interest    to  designers  are  the  teaehin.' 
niodt    van  ibles.   Lerturinr  is  preferred  by  those    low   in  rommun  i  ca  t  l  ve  ability 
fkim'sits   and   synnoitics)  but   „iore  skilled    in  motor  performance1  (kiiusthe- 
tns)   and  t  at  »»>»°r  i  ca  1    reasoning   (magnitude).   Pret"renee    lor   the  use  ol 
reading  as   a  primary    instructional   mode    is  unch  rs  t  .ind.ib  i  y  predicted  by 
theoret  \*  il    auditoiy    linguistics    (listening   tt)   ^irds)   and   the  qualitative 
viaial    toh-s.    honns,   the  prel<  rente    tor  vimi  il  l/ni):    in   traction,  ^nrrati'd 
three   s  i  ,',n  il  it  an  t    pri  du  tors  .    leathers  who  pr»'|{>r  ca  t  e^o  i  i  ca  1   r»a  son  i  in: 
<  ma.ui  i  t  udi  )  and  who  a»s>  adept   ,i  t    learning  dmital    i  n  1  or  mat  l  on  (theoretical 
visual    (juant  1  t  at  1  Ve  )    shew  ,i    U<  ,;.lt  1V«     pre|»'len<     fo?     tie-   us*    of  ltt)iil(S. 
Non-  ve  t  ba  1   i  oiiiinun  n  .a  ion    f  k  l  ne  ,  i  (  ^  )    \  ,  a  s  t  r  mi,;  po i  t  i  v*    pred  i  <  t  ut    o  j 
O  preti  rente    lot   visuil    instruct  ion.   The    final    \  ns  t  rut  t  i  «>na  1  moUalitv, 
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direct  experience,    inters' to-,  s  igni  1  h  an'  ly  with  qualitative  codes  tactile, 
synnoctics,  .ind  tl.o  comparison-contrast  .node  ut   reasoning.   The  rosionsibi- 
Lity  varaibles  had  not  s  igni  t  leant  predictors. 


Insert   1  able  3  5  and  6  about  hero. 


Dl  '  CUSHION 


Iron,  an  analysis  of  tho   results,    it  can  be  concluded  that  personality 
varaibles,   specifically  Jungian   type   indicators,   are  useful   for  predicting 
only  a  limited  range  of  teaching  style  preferences.   Those  styles  related 
only  to  personal   affiliation,    that   is,   to  what  extent  the  student   needs  to 
altiliate  with  the  teacher  and  peers,   and  to  content  preferences  (choice 
of  subject  matter  speciality).   These  variables  represent  only  two  dimen- 
sions of  the  variables  measured  by  the  Learning  .Styles   Inventory.  Feelers, 
as  opposed  to  thinkers,  genrally  reagrded  affiiation  as  a  mor,  important 
component    in   the    instructional  process.   This   is  consistent  with  Myers 
(1970;  description  of    feelers,  who  emphasize  personal  relationships, 
while   thinkers  are  mere  absorbed   in    internal,   abstract  modes  of  thought. 

ll.e  other  ;;rouP  of   teaching  styles  that  significantly   interact  with 
personally  ..re  the   four  content  variables.  Again,  consistent  with  Jumjian 
theory,    thinkers   prefer  numeric  and    inannme      instructional    content,  while 
f-i.i-rs   preler  qualitative   and  prop] e-,.r i ented  content.      |„  addition   to  the 
tbinkin.-/t..-linr  dimension,    the  overall    ludging/pcrec  pt  >ve   type  dimension 
M,,S    """U!    tM   b"       "'nsi.-U-nt    predictor  of   preference    tor   two  of    the  content 
type,.      fud:;ers,   who  are  system.)    i  c  and   intern,.!    types,    p.ef.-r  numeric 
ue.t ruction  while   peroeivers,   more    flc<.hlo   and   spontaneous    m   their  Als- 
ton,,-,  pr   f,-,    peop  le-re  I  a  ted   instruction.  Qualitative   instruction  ( 1  angua.-e 
related)    ls  preferred  by  ex t rave r t cd    intuiteis,    individuals  whe-  interact 
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with   thr  outside  worLd  but  depend  up.  i  tneLr    im.i>j  mat  ion   to  conceptual  l/e 
it,    ir .   a  writer. 

Personal  ity  types,    u  appeals,   can  be  use  rul    in  very  limited  ways  tor 
preservice  or   inservice   teacher  preparation.     They  can  provide   teacher  edu- 
cators with  some    indication  ot   a  person's  preferred   lield  of  teaching, 
vi/.    the  decree  of  sa t is f ac 1 10  i  U  ^  lu  ^ v  de r lve .     As   such,  persoiulity 
typi*    indicators  would  be  mo  it  useful    in   the  prescree  ing/adv  is  i  ng  process 
for  admission   into  certain  tracks  and  not  as  part  of   the   teacher  educa- 
tion process    itself.     The  results   related  to  peer/instructor  'filiiatior 
would   be  of   little  wluo   for  designers,   except   as  an    indicator  of  preference 
for  -roup  oriented  or  tutorial  modes  of   instruction.   Without  more  informa- 
tion    about   instructional   conditions,   personality  variables  are  of  little 
vai-ie    in  the   train  in-  of  teachers. 

Cognitive  *tyle  pre  iercru  os ,   however,   provide  clearer  pictures  about 
how  an   individual    wi-    go  about   teaching.   The  ways   in  which  we  prefer  to 
learn  appear   to   influence  the  ways   in  which  we  choose   to   teach,  which  is 
consistent  with   findings   related  to  cognitive  styles   (Witkin,   et  al  , 
1977).     fnr  all  but   three  Loathing  style  preferences,  organization  (an 
intellective  process  not   measured  by  the  CSI )  and  the  resp.    sibility  vari- 
ables,  n^mtive  style  preference-;  were  significant  predictors.      For  deter- 
mination of   pref-rrod    instructional  mode,    a  variety  of  significant  predictors 
ener;:ed.    Kro.n  those   results  we  <  an  conclude   tfiat   teachers  who  prefer  to 
lecture  are  not   necessarily  natural   cornmun  icators .     'fhey  tend  to  be  more 
physuaily  oriented  and   like   to   reason  hy  rule  or  pnluy.   Lecturing  is 
simpl/  the  accepted  presentation  mode.     Those   teachers  who  prefer  to  assign 
readings   tend   to  prefer  to  read   them  selves.    Those  who  pnter  to  visuali/e 
their    instrmtion  do  not    learn  well    i  n    1  i  s  ten  i  ng .    In   fact,    they  prefer 
to   learn  through  non-verbal   means.   Visuali/ers  av- i  d  ca  t  egor  i  ca  1  ,  rule-or- 
KMUed  modes  of    thought,   opt  nig   for  a    nor,  holistic  approach   to  instruction, 
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«i  finding  that   is  consistent  with  th     brain  henus-'iet  ic  i  ty  exper  imenl:, 
recently  populated.  Those  teachers  who  prefer  direct  ..Xper icnces ,  such 
as   laboratories  or  simulation-,,  are  more  tactil-  an.l  have  a  better  under- 
standing; of  themselves.  They  preier  involvement. 

Most  teaching  style,  have  as  their  antecedents  the   individual  instruc- 
tor's   learning  styles.     Generally  the  qualitative  codes   tor  assimilating 
information,  as  opposed  to  the  Iheoret  i  oalf  were  found  to  be  the  best  pre- 
dictors  for  most   teaching  styles.   These  results   indicate  that  individuals' 
preferred  modes   tor   learn ing  ,wh ieh  arc-  usually  culturally  and  experient  ially 
mediated,  affect  perceptions  and  preferences  for   the  way  information  should 
be  presented. 

The    factors  that  affect  utilization  of  ..Mediated   forms  of  learning 
arc-  more-  mul  t  l-f  ar  lou.s  than  .suggested  by  traditional   inter-media  comparison 
rexeiroh.  Since   teachers  normally  exert  the  greatest  amount  of  control  over 
lb.    learning  process,  understanding  the   factors  that  predispose  then  toward 
ditlerent  methodologies  may  help  us  predict  the  effectiveness  of  media 
dissemination  projects,   as  well  as   to  surest   some  approaches   to  media 
skill,    development  and  teacher  training  or   teacher  placement   in  instructional 


■  I  f  u  it  ion  . 


1!    should  be  noted   th.it    the  conclusions  reported  lure    refjulrc  some 
d-gree  ot    mJ.r-ncv,   due   largely  to  th,.  use  ot   self-report    inventories  as 
the  only  sourc  of  data.     Pe  rsonality  and  preference    indicator,    Sllch  as 
thos,.  ..mplovd    m  this  study,   at,-  sub  |ei  t   to  a  numhe-r  oi    pote-ntiul  clelici- 
ele-ncie...    Ihre-e  ma, or  proble-m  are  is   -  typology,   e  H  oc  t   on   Laker,   and  r,-s- 
P"ns..  set    -  are   r-  viewed  hv  Bn-wn  The   Nrst   problem  is  • -manti, 

'"Hi  stat  i  ,t  i,       determining,  wh  it   r  imii,-,!     v  any  s,  1  t -repot  t  instru- 

in"!lt  1  "le-niinj.   implied  by  any  t-sl    uuj   l  n  t ,  l  pre  t  c  d  bv   test    takers  is 

non.illy   interred   f  rom     t  a  t  i  s  t  i ,  a  I    to.  hn  i  ,|ues  ,  vi/.    laet-u  aual\.i-.. 


'''•rsori.ili  ty/    c/ni  t  ivi-'-t\ h-  Pr.  di  ctors 

lyp«»lo«y  is  based  mi  eon.nona 1 1 1  y  of  Mriumc,   not    i  n  t  e  t  p  ro  t  a  t  tun  of 
meaning    Hiis  ...ultt  -tr.ut,   Mat  isti.  a]   approach  always  rails  into  question 
the  meaning  we  ascribe  to  any   instrument.     The  second  problem  is  a 
lleisenberj;  Uncertainty  situation  -  can  we   locali/.e  aft^pmonal  Uy  traits 
without  any  el  feet  on   the  personality  caused  by  such  a  (h.se  oi  intro- 
spection and  self-evaluation.      finally,    to  what  extent  do  test-takers 
ideal  i/eor   falsuv  their   responses  to  project  an   mart  urate   imai;e  ol  their 
own  attitudes.     !hes«>  and  other  factors  ri ndt r  the  results  obtained  from 
any  study  employing  -  ell-report    instruments   less  than  absolute. 

It   should  also  be  pointed  out   that   the  three    instruments  employed  in 
this    ,iu.:;   have  a  considerable   amount  of  empirical,  validation  support, 
especially  the  HBTI     The  weakest  of  the  three    is   the  CS1,    largely  because 
ot   a  predilection  of    the   author,   Hill    (  a  Statistician)  against  extensive 
analyse.  Tin-   fa-  t   that  all   of  the   results  occurred   in  predicted  or  readily 
explicable  directions  supports   the  conclusions  drwan   from  the  study.  Person- 
ility  type;,  have   limited  applicability   in  predicting  prelcrred  teaching 
styles,  while   learning  styles  show  mon-  extensive  correlative  and  predic- 
tive- relationships. 
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TABLH  1 

Educ  at  Jorr.il  C'jjrati      /t  y|.-;  ;  ir  laLle., 


SrifsOL^  AM)  T  MI.  <:;r,j^ 

Theoretical  Driontat. I'jrj  to  ^ynbolc: 

1.  KAL)      'IVjorr  licai  >jdi  t  jry  Li^/.ai  - *  i^;  .     rinnnr  nearurij,  thruujh  ivui-a;:  ycu 

hea  r .       —      —  - 

2.  T(AQ)      L."orotica  i  ft  jjJ;  t  :ry   .-uaatir  A:  ;o  ,     !V  fn*.-  nearunc  in  cr.oken 

rv  .-^rital  .  y  u;J:,  r"l-tiov  <rJ  •,L,iru!,'/v!,::1 

3.  T(VL)      TV  :-r~t  i  c 7^:;u  ij  Lv   \irj  i  :   .    E-Vi-Jig-;  rvLani.v  fron  wordj  yju  o»je. 

A .     T { VQ )      j ;  * 'or,ot i     ]  Vjj^jjJ  an^t  i  ta  b :  . _f  .     ^ i r > e i n    ,r  1  _i ru : ) i n  i i ! *r  *  r i •  u 

3/nbcls  ,  re  la t  lunula  . >o ,  arid  :;ieaa^re;  » »r t *  ^  ycu  roe . 


Qualitative  orientation  to  Jynbola: 

5 .  Q  ( A  )        QjJ_LL-  V-A,,r  liJ  L1^  JJl  •     ^f '  pc  c  i  v  i r  *  "  *j  an : ' <  \  t*u  .  i  j  a  i  th°    -ense  a  f  he  a  r- 

in~.     A  -aj.r   it:  thjj  ta,r*n  m-Ji  at:~  utility  to  ei;ji  :n_;"3::n  b'.tw.C!] 
aounds,  bonce,  of  auaic  ,  ana  otner  purely  conic  ~etK*ation:> . 

6.  0(G)        f:u  il  j  tativ^  Olfactory.    Perceiving  ",e,ranr  throu  "h  ithc  s-noe  of 

/ 

7.  Q :  13 j        Qj/ilitai  *v*>  r-y/avj  .     Perceiai/-  ^e'ni;-,-  b,  tr    .  "n;;e  of  Usto.  Chef; 

should  ^  iv*j  hi  ally  dr-yelopea/quul  1 t  at  i  /e  -'littery  and  savory  abil- 
ities. J 

8.  U(Vj        Jii  lij  :i! lv    jVJjJk,     ^r^.x.iii.;  ae^iiaj  by  tl.    -enoe  of  t^u.n,  tem- 

perature, an  J  p-nr  . 

0.      U(V)  'Ji.  'lit  it  I  /  '    jj     la  I  .       :v'PCr  '  /ir\-  riir,"    Li.ru',;')  ..J'jht, 

10.    Q(P)        .  ■  ]  j  t  t  i      ^  ;    t  t"»  r »_  '  a  *  !    1  tr  •    e*ll<H  th*   /i/ta  *en'', 

^ynthr  a.,:*  ;  or  b  ,<xf  *  a  • :«r  'f  i  - ir  t  - -*i  ry-t.-:>]  n.?o  "»'r-r- 
ror.iarc"  af  a  tj  1:;  r       ,  t^;'_..ri  tm      i^a^iia,  a  MjciCr:.  ir..>tr*a'.ent . 

H.  ]         i.-x/^.aa  .1*J    •     ^  (    ^  W  {>  T'  1  f^-li:-  --h'.rr, 

ib  i  1  i  t  /  '  '  ;  "i t   V »  ji    •    I    i  :i    h  M.t  i"To/it    [  J  i       jfii  tii.  r,  a 

Ir-  »n  a  »  a  point  oT  v  i  •  j  . 

^L1:  J1.)     . .  -  •  I  l  *     J..  ;  .  :1  !.  *  *  _  .*  "j  a  1       (     *  t    »  '4  /  -  f         •»  J'  ■  t  or  "in 

id'.'.  »  ■  jul  -y  .a  i  u  .i!  '  .  i  .  1]-i'h*"3  (  f»  a.  ar  a{-r>r  •  t •  •  ■ 
by  a  p4,i  .<>:,  ;  m,    ,      !  n     \      ,  j  r       i    r, ,  ir-  t"bi      it  «  u 
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/tT.'trr.Ti  r"M>  ,  4 

"pu  i  1  *  , '    j ».  -     '  t  t  >  1 


J-  4    t  ' 


1 
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-J.       P        Pi  I  i  '■  r*  ,u  f .    Ihis  pattern    .u*  ■<  .L",    i  L  e  nde  nc  y  to       '    m   in  t^rm,  ot 
'iH'-tn-Diu'  centrists  and  t  m,  anr  i  s- >ie.  u!    .elected  characteristic^  or 
iik  asurement  s ,   srt  nil-,  things   in  terra-   oi   how  thev  "diner".  Artists 
otten  possess  LhLs  modality     s  do  creative  writers  and  musicL.ms, 

*;o.  K  [je  I  at  mnsh  t  p .  I  ins  modality  Lvqums  that  things  be  seen  in  terms  oi 
how  they  are  alike.  People  w^th  Jus  mod  j  L  l  t  v  frequently  sa/,  "Ihis 
ls   like  that." 

27 .       L        Apprms  al.   Ihe  mod  al  l  t  y  of   lu  fe  rence  employed  by  an  l  ud  i  \  iduul  who 
uses  all   three  of  the  modalities  noted   above   (M,D,   an  R) ,  gLvin^ 
ffju.il  weight   to  each   m  his  rocM^ui^  process.     Individuals  who 
.mplov  t  h  ls  modility  tend   to  analyze,   quest  ion,   or  in  -ffect,  apprai.se 
that  wliLth   ls  under  consideration   lu  the  process  of  drawing  a  probability 
cone  1  us  ion . 

26.       [j        Pod ui  t  ive .     TndLcates  deductive  reasoning,  or  the  form  of  logical 
proof  u^ed   in  geometry  or  thit  employed   in  syliog'-itic  reasoning. 
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Personali  ty/(  (    nitivr   Style  Predictors 
TABU 


o 

ERIC 


Dl.M  K-U'UON  01    1NSIPIVT70N     Pi'I.hS  INVhMOi'V  VA 1  AI',LI,S 
(Canl  leld  ,(,  !.  i  t.  rty,    197  j) 

(  '    I'll  10,',  S 

Si  or.  s  on  the.se  <  ,..|,t   scales   mdn.it..   the   relative  -  ..basis  an  instructor 
pr-ters   ai  th-    teac  h  inp,/leartunp,  rel  at  mri'.h  i  p . 

1'.".".r.il,j.,;>:'i'.^:     H.ivin«  students  work   m  oncouruyn,.  ,-oud  relations 

anion,'  sti.     ,its;  bavin,;  students  become  friends. 

,ir-l'.lni/:'.tiill'.:     t'r/.ani/inj;  course  werk  lo>;ieallv  and  clearly;  i-ivun- 
inenunKtul  ass  mnmen  t  s  and  sequence  of   instructional  activities. 

p^l^LL^'-     I-'  ttin,:  students   set    the.r  o  m  ob,eetivos;  providim-  toedbu.-k 
to  help  then-  modi  iv  coals  and  procedures;    l.ttinj;  students  make  tueir 
own  decisions  on  oh  ]n  t  lvos  . 

ryinPl}.lLlyil:     Creatine,  situations  where  students  are  compared  with  one 
another;  netting  students  to  compe'e  anion};  themselves. 

l^Lc^±\Li\llj}j^}l^l[-     bncourarin,.  the  students  to  knew  the  instructor 
Personally;  dovelopin,,  a  mutual   understanding;   likmp.  one  another. 

irt~~      Providin«  specific   information  on  assignments,   rules,  requirements, 

In£<T.  juh.jue:     hueourapi  n>;  students   to   ,/ork  alone  and  independently 
lettm,;  them  plan   for  themselves. 

(  ON'lhNl 

Hi-  .v   scales    indicate  an   instructor's  comparative  levels  of  interest    in  four 


..um  rn:     Ivorkin,;  with  number,  and   loye;  romputmy   solving  mathematical 
prob [ cms ,   ^  Ic . 

^l-'J}blLLv.:  :     Work  in,,  with  words  or   lnn^u;;e;  writ  in,;;  edit  my  tulkiny 
1-M-u-iMte:     Working  with   things;   bui.diny   repairiny  des^niny  operatmy 
Poi.pjV:     Workmv  with  people;   intorv  lewu.y  counsel  I  iny  selling;  helpiny 
MOIih 

',"l,rf';   r",i,«l  Person's  preleuncs   for  partnulur   instruct  ion.il 

Ii'iilLrJiiu:     C-iVlw   information  by   lectures,    (apes,    spec,  he.,  etc. 
feid.n^:     Providiin;  written  wo.d.  as   i„  reudhu;  texts,   pamphlets,  etc. 
Uonusj     Show.n>;    illustrations  su,  h    is  movies,    sl.des,    pi,  lures,   graphs,  ,. 
I'l  r.s  t 


t  < 


vp'-rn-me:     Cell  In,.,  students   to  handle  or  p.-tlet.n;   I  nb.>r  it  or-, .  si,.p, 
tiela  trips,  practice-  exercises.  ' 
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Personality/Co>;ni'  iv>  Style  1'  red  i  c  tor  s 

<  emit  .  ) 

l'»  SPIINMIUI  I 'IV 

The  comparative  amounts  of  n-spo-is  1  b  t  1  1 1  v  that  an  instructor  lot  Is  lie 
n  is,  or  will   accept   ior   the   learning  process. 

T:  1 11  ' 1  rtu  lt>r  takes  primary  or  major  re  pons  i  b  l  1  1 1  y  for  student  lean 
S:     Primary  or  total   responsibility   tor  learning  on   t  h"  student. 
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Personality/Cognitive  Style  Predictors 

TAB!  h  3 

I N  T  K  k  C  ( )  K  K  K  L  A  i'l  0  N  -.IIWhKN  MB  1 1  AND  I.M 
(Pearson  Product  Wun-t  CocHii'  nnts) 


Introversion/  Sens  i  nyj  IhinkLn>>/  Jud«inj:/ 

Kxt  ravers  ion  Intuit  ion         Yw  \  ■  n>;  Percept  ive 


IVcr  At  f  i  I  Ldt  ion 

Ori'an i /at i  on 

f'O.ll   Set  t  l  n>> 

f  »>mpe t i t i on 

I  nst  ruetor  At  f  l  I  i  at  losi 

Hot  ai  i 

I  nuepondence 
Au t  ho v  it  y 
Nome r  ies 
(Ju.il  1  tat  ive 
I  nan i mate 
Peopjr 

Lor Lure 
Read  i  n/,s 
I  eon  i  c  s 

I'i  rect   Kxper  imi  e 
Instructor  Res  pons  itu  I  Lty 
Student  Responsibility 


.020 

.037 

.  199 

-.  196 

.  109 

-  .049 

.  120 

.2  18 

.  10  3 

.017 

.  129 

.0  16 

074 

-.065 

12  3 

-.05H 

070 

.249 

15  1 

-.282* 

08  1 

.  138 

13  I 

—  .131 

168 

-.  188 

17? 

.029 

0  14 

.0  17 

0  14 

.085 

200 

.076 

0  2  7 

.092 

-.2  74* 

.0  1  1 

.09  1 

-.060 

.022 

- .  1  30 

.  163 

.205 

-.4  15** 

-.112 

.06  1 

.  165 

.  145 

1  18 

.20  3 

.080 

.283* 

.350** 

-.332* 

.00  3 

.364** 

.  103 

-  .  34  6** 

.297* 

.  IbU 

.070 

.0  18 

.  14  1 

-.204 

1  38 

.00] 

.009 

-.05  1 

-.063 

.  100 

.  135 

k 


•  II  1 
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TABLE  4 

bc'IlKARY  OF  STEPWISE  REGRESSION  ANALYSES 
INDICATING  SIGNIFICANT  PERSONALITY  PREDICTORS 


Dependent  Variable 

Intt rcept 

Independent  Variables 

b  Value 

iype    1 /SS  ' 

F 

) 

if" 

Pet  r  Af  r  il i at  ion 

20.  I  1 

Thinking/Feel  ini? 

-0.090 

- 

37.  j 5 

4 

.  32* 

.075 

Instructor  Affiliation 

20.4  1 

Thinking/ Feel  mg 

-0. 126 

7  1.43 

1  1 

.0  5** 

.  173 

u.78 

Th i  nk i  ng / e 1 i  ng 

+0.  I  OS 

53.  17 

4 

.42* 

Judging/Percept  ive 

+0.095 

86.20 

7 

.  i7** 

.19  1 

Qual  it  at  ive 

27.806 

Introversion/Extrav rsion 

-.0049 

25.  36 

3 

.45 

Sens ing /Intuit  ion 

-0.059 

3  1  .58 

4 

.30* 

Th  inking/ Fee  1  in g 

-0. 124 

64  .9  1 

8 

.84** 

.233 

I nan i ma  Le 

4  .U?fr 

Th  inking/ Feelin g 

+0. 123 

6:5.99 

0 

i)8** 

.  132 

Peo pie 

24  .')<)  i 

Th  inking/ Feel ing 

-0. 126 

71  .39 

7 

00* 

ludging/Perceptive 

-0.072 

50.40 

4 

94* 

.  120 

*  p  <  .05 
**  p  <  .u  1 
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I N  TJ  -  CO'/LJ  A'i  I  O.N  j  :j  L  rvi  h  \'  t  SI  A.  i  D  I  o  I 
•  iV arson  Pr.-d.n  t      >  k  t   C.«>  1 1" it  il.iIs ) 


'AL) 
•  AQ) 
'VD 
'VQ) 

A) 

0) 

h) 

T) 

V) 

P) 

'hll) 
:ks) 
':kt> 

v  CN" ) 

n:  > 
- ,'  i 

CP) 
CS) 
CT) 


_  .022 
.23  1 
•  2  j  I 
.o99 
.24  > 
.  \rj') 
.  \  'Jfj 
.  364" 

-  127 

-.09  I 
.  JO* 

-.0'*  1 

.26^ 

-..»;<] 

.  130 
.  i  K) 

I06 

.  0!  )h 
179 
-.09  3 

.  37  3^ 
-.  I  I  3 

.  lo4 

.  3  *6 
- .  ( 1  \\ 

.  I  53 


.278 

.138  -. 

-.06  7 

-.163 

.  U9 

-.116 

.09^ 

Ji  16 

.o^6 

-.(07  -. 

.017 

.072 

-.2M  -. 

.  o  34 

-  .U36 

.■'23 

.002 

-.22  ! 

.  >-7 

.t/23 

-.  180 

-.«»82 

.133 

-.  164 

.  I'j.i  -. 

.2  36 

.2  32 

.  lo7  -. 

—  .  0  *  3 

•  w   )  i           —  , 

nil 

-    V  Kl 

1  '..  ^  /;  x 

.   1  U  ) 

.    0  ) 

—  .Mo      —  . 

"/  7  fx 

\  L  J 

•   1  H  <  ) 

— .  i  >z 

.  * '  » 8 

-  .    1 '  }() 

.  j  J1*      —  • 

.  .-'  4  V ) 

193 

-    1  S  7 

.217 

r  >  6  s 

•  1  J  o  / 

.  1  ;0 

.  2  1 6 

-    I  ril 

.  14  3 

.228 

-.o03  -. 

! 

.  133 

-.280 

.22  1 

.0  16 

-.(-74 

.2  34 

- .  2  34 

♦  107 

.  1  32 

- .  1  60 

-.0  36 

.239 

.•'69 

-.187 

.  in'j 

-.243 

.114 

.232 

-.083 

.0  17 

.  108 

-..MO 

.039 

.  -  J2 

.  123 

-.o20 

11*4 

013 
044 

0  1  1 
100 
:>07 

1  37 
283 
077 
1  j  1 
2o3 
u  16 
262 
224 
■  j  30 
062 
fir,  j 

102 

rj2 

433 
204 
442^ 
0^4 
146 
083 
00] 
040 


.000 
.  143 
.  109 
.062 
.02  1 
.0*0 
.193 

.  i  ;o 

.  101 
.  10  1 
."68 
.  172 
.032 
.271 
.0  36 
.  190 
.238 
.  178 
.0  13 
.  137 
.086 
.233 
.033 
.  12  1 
.  166 
.  134 
.  172 
,  172 


133 

1  18 
036 
131 

2  79 
i  v  1 

2-*8 
24  8 

2.-2 

0  12 
283 
294 

1  1/ 
n51 

192 
008 

52  7" 
24  6 

122 

122 
083 

122 

174 
062 
09! 
072 

182 


.  ic6 
.017 
.203 
.121 
.227 
.0  38 
.072 
.072 
.260 
.  106 
.  1  39 
.2  36 
.04  2 
.  I  18 
.088 
.  106 
.261 
.323* 
.  130 
.  179 
.  193 
.  i  03 
.  J48* 
.075 
.2  1  I 
.08  1 
.085 
.035 


.  1  10 

.043 

.0  30 

-.2-.1 

-.0  36 

-.2^4 

.  233 

.038 

-.w6  1 

.  i  * 

.'.77** 

.2  13 

.20  3 

.  128 

-.133 

-  .0  lo 

.3  24- 

-.093 

- .  0  5  1 

.  {  ! 

.  08  1  - 

.037  - 

.034 

.  I  \  n 

-.06  1 

.ou  1 

-  .024 

.  0  7  ^ 

.12  1 

_  1 

.  j"3* 

.  179 

.19  1 

. 1  jf>4 

.l<32 

-  .00  1 

.  ^25 

- .  096 

.  1  )<  )4 

- .  2' 

.115 

.  538**- 

.  166 

-.08  1 

-.'  17 

.2  56 

-.('2  1 

-.133 

-.211 

.  0< 

.130  - 

.  i  7o 

.  }'u 

.  J  7  5 

-.  1  16 

.  9  S  7 

.  I  34 

-.114 

.002 

,  ]  1 

>  '* " 

.12' 

.028 

-.  185 

.0  +6 

.200 

.037 

-.  138 

.  1 1 {)  \ 

.  2 " 

.o62 

.  2  J4  - 

.  !r»3 

-.  I  i3 

.2  13 

.^28 

-.0^1 

-  .  3  4  3  * 

.  Oi  ){i 

- .  I 

.  166 

.040  - 

.02  1 

-.235 

.  J56 

.  1  lHi 

-.197 

-  .  3  j  5 J 

-  .  0  68 

.  0 

.  122 

.231  - 

.0  79 

-.0  3  3 

-.  1  38 

.06  ) 

.  2  3  r 

- .  < ;  5  1 

-.065 

[i 

.095 

.092  - 

.028 

—     . }  ( ) 

.177 

-.  |u3 

133 

.007 

-.24  0 

.2. 

.206  - 

.22  1 

.0u5 

-.  1  33 

.v^z 

-,0  3  1 

-.  149 

.  0  \  3 

-.  194 

-.0 

.  159 

.24  7  - 

.070 

.  108 

- .  19  2 

-.008 

.068 

.  122 

.052 

.0 

.084  - 

.  138 

.092 

.0,79 

-.  144 

.  127 

.  I08 

.000 

,0  17 

.  j 

.272  - 

.22  1 

.09  1 

-.283 

.2  70 

."26 

-.274 

-.  185 

.  .Jr 

-.  1 

.253 

.24  0  - 

.1*42 

.  109 

-.235 

.  1  78 

. 1  Jo  2 

.020 

-.204 

.  1 

.  138 

.0  13  - 

.097 

-.  130 

-.  145 

.04  6 

.  124 

.031 

-.2  11 

-.0' 

.255 

.  132  - 

.  04  3 

.  184 

.075 

.  156 

.245 

-.297* 

.084 

.09 

.  1  70  - 

.036 

.  30  |* 

>;-.  >72 

-.  146 

.  1  72 

.  3  29 

-.o99 

-.096 

.  !< 

.107  - 

.2  14  - 

.009 

-.019 

-.0  15 

.  1  72 

-.064 

-.(.79 

-.Oi 

.262 

.002  - 

.031 

- .  004 

-.  136 

•  009 

-.05  1 

-.2  52 

.  1- 

.  138 

.009 

,076 

-.255 

-.089 

.  120 

-.0  38 

-.196 

.  14  7 

-.  1 

.  138 

.05  1 

.050 

.033 

-.071 

.111 

.028 

.035 

-.  105 

.0 

-.  1 

.2  17 

.  164 

.  128 

-.0  31 

-.  148 

-.090 

,247 

.037 

.0  M 

.040 

.313*  - 

.223 

-.049 

-.229 

-.  106 

.  156 

.  167 

.  1  36 

-.  1 

.  1  10 

.0  17 

.  139 

-.065 

-.04  1 

.192 

.113 

-.171 

-.138 

.0 

.038 

.018 

.  138 

-.  163 

-.252 

.o78 

.00  7 

.  \h0 

.OufS 

-.2 

. 56  9** 

.04  2 

.38  3-* 

.23  1 

-.195 

.242 

.  1  37 

-.056 

.  J  18 

-.0 

>. 

if 
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3 


'•J 

> 

0 

TJ 

O 

-a 

J 

TJ 


o 


T3 
TJ 

O 


2i  c 
If. 

z  * 

■*-J 

A*  1^  1   1  El 


TABLE  6 

SUMKAKY  OF  ;,TPFWISL  REGRESSION  ANALYSES 
INDICATING  SIGNIFICANT*  PXrlUICTORS 


De  pe  in  c n  t  V  i  r  i  ab  1  e 


Intercept 


Indc  pL  nd«. nt  Variable 


b  Val 


Type   II  iS 


■r  Af  f  1 1  Kit 


C  ofiipt't  1 1  ion 


Iriot  rue  tor  Ai  ii  1  tat  io 


I  n  <  i '  •  p  •  i  d »  ;  u  t 


Ant  Imr  1 1  y 


]  .720 


19  .25  J 


13.357 


19.33 


10  .  H) 


6  .  30 


\  1  .88 


QUal  Lt.it  ivt  tile 

Ind  i  vv4"  \\ 


+  .  22b 
+ .  2o0 


Theo  re  tic  And  l  Lory  L  i  -v/u  is  t  ic-  .  266 
Qual  itat  ive 
Ou  il itat  ive  Esthetic 
Qual itat  ive  hthic 


Ouul  itat  ive  Auditory 
Qual  itat  ive  Ksttiet  ic 

Theoretic  Visual  Linguistic 

♦  'wal itat ive  Fmpathct ic 

Qual itat ive  Kenesics 

Uual  itat  ive  Tr  -*nsact  lonal 

Affiliate 

Instruct  ional 

Ka,;n  itude 

difference 

Qua  1 i  tat  ive  Histrionic 
Qual  itat  ive  Pro\emics 


+  .3  10 
-.  199 
+  .247 

-.16  1 

+  .  206 

-.227 
-.22  1 
+  .243 
-.  18  1 
-.168 
+  .24  5 
-.309 
+  .2  52 

-.213 
+  .24  5 


rh  eo r e  1 1 1  a  i  And  i t  or y  L l  n;',u  i  s  t  ic  - .  2  72 

'lual  itat  ive  Fsthet  ic  -.197 

Qu  '1 itat ive  Synnort  ik  + . 316 

Af  f  1 1  lates  +  ,  j{ iS 


Qual i  tat  ive  Ehthet i  c 
Qua]  itat  ive  Proxtimic.s 


+  .229 
-.116 


3  1  .  34 

3  3.^7 

4  1  .73 
70.02 
'♦2.31 
39.60 

25.76 
+  7.15 

36.77 
3  1  .39 
34.35 
2  i  .0  1 

12  93 
28.  18 
38.89 
JO  .82 

38.62 
33.86 

40.42 
42.73 
8  3.91 
66.6  1 

46  .87 
b?.63 


5.83 

6.35  .264 


.684 
1  1  .65 
7.04 
6.59 


3.03 
0.2  1 

12.60 
10.76 
1  1  .78 
7.20 
4  .43 
9.66 
20.  18 
hi  -  56 

6.53 
5.73 

4  .24 
4  .49 
9.02 
6  .99 

11.2 
12.65 


.335 


.61: 


.  187 


00 

in 
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2Vu 


Numc rics 


Ou  il  i.  tut  i  ve 

r\i.p]  i 
Li  cttrnu 


Keddr 


')  i  riT  t   f  xpf  r  1  ( 


ju.u  i 


6.37 

7  .  9u 
16  .04 
Il.i3 


H  .  7  j  7 


8.025 


Qua L i ta t i ve  Synnne tics 
•\pprai  sal 

Theoretic  Auditory  Qualita 
Qual  it  at  ive  Kiiu  sics 
Ma^n  i  lade 
Deduc t l  ve 

Qualitative  Auditory 
Oual i tat ive  Kinesics 

Deduc  t  ive 

A  i  i  *  1  i  a  t  e 

Qua 1 1 1 at  ivl  r1  inc sic s 

Oual  itat  ive  Kinestiiet  ic 

Qudl  i  tat  ive  Syunoe  t  ics 
Magnitude 


-.269 
-.178 

t ive  - .  195 
+  ..76 
-.284 
-.295 

+  .274 
-.293 


-  .2  16 
+  . 

-.1^8 
+  .  20S 
-.267 


Theoretic  Auditory  Linguist ic- . 24 ! 
Qualitative  Visual  +.142 

Theoretical  Quditory  Quant itave  4.089 
Qualitative  Kinesics  -.232 
Ma^ni  tude  +  t  jg^, 


Qual  itat  ive  'tactile 
Qual itat ive  Svnnoetics 
Hi  t ft  rence 


-.370 
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ABSTRACT 

MA  Call  for  a  Truce  between  Educational  Technology  and  Teachinq: 
Suggestions  for  Mutually  Beneficial  Collaborations* 


The  following  paper  orovides  a  conceotual  frame  for  ways  in  which  the 
fields  of  educational  technoloov  and  teachinq  can  and  do  interrelate  with 
each  other.    Three  types  of  relationships  or,  loosely  soeakina,- "models, " 
will  be  described.    They  call  for  educational  technoloay  1)  to  assume  a  more 
open  and  attentive  posture  toward  teachers,  teachinn,  and  classroom  communi- 
cation  processes  in  order  to  stimulate  ecological  ly  valid  research  efforts  in 
ed.  tech.;  2)  to  continue  to  seek  ways  to  play  a  directive,  or  instructional 
roVe  in  teacher  education,  especially  in  advancing  systems  approaches  to  in- 
structional  problem-solving;  and  3)  to  engage  in  col laoorati ve  ventures  in 
inquiry  and  development  with  teachers,  teacher  trainers  and  researchers".  All 
three  relationships  are  predicated  upon  the  need  for  a  more  coooerative  para- 
digm between  the  two  fields,  which  seem  to  exhibit  more  competition  and  conde- 
scension than  coooer-aCion  and  collaboration.    Ideological  and  oraxeo logical 
differences  between  ed.  tech.  and  teaching  will  be  examined,  as  will  disDara- 
ties  between  the  ways  the  two  fields  percuve  each  other. 
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A  CALL  FCA  A  TRUCE  BETWEEN  EDUCATIONAL  TECHNOLOGY  AND  TEACHING: 
SUGGESTIONS  FOR  MUTUALLY  BENEFICIAL  COLLABORATIONS 

The  f'-'lowing  paper  presents  an  organizinq  frame  for  thinking  about  the 
relaticnsh  3  between  the  domains  of  teaching  and  educational  technology  (ET), 
"specially  :he  subsets  of  inquiry  and  instructional  development  (ID)  within 
ET.    T^e  three  types  of  relationships  discussed  are  predicated  unon  a  belief 
in  the  need  for  a  more  cooperative  paradiom  between  these  two  fields.  Thounh 
the  respective  settings  and  tarqet  populations  may  vary  somewhat  since  ET  not 
only  ooerates  <n  education  but  also  cuts  across  business,  industry  and  the  mili- 
tary, their  zones  of  concern,  ravertheless— instruction  and  learninq--overlap. 
Heightened  receptivity  toward  each  other  and  cooperative  venture?  could  better 
ground  inquiry  efforts,  as  well  as  multiply  gains  Rr  botlf  fields  in  advancing 
creative,  responsive  and  responsible  education. 

Parenthetically,  it  should  be  noted  that  one  could  draft  3n  endless  list 
of  crossfertilizations  that  could  be  (and  have  been)  mutually  jt  aficial  between 
FT  and  other  areas  bcth  inside  and  outside  education.    This  paper  is  chiefly 
concerned,  however,  with  the  particularly  curious  nexus  that  exists  between  ET 
and  teaching.  * 

T  iree  relationsh.ps,  or  loosely  shaking,  "models,"  will  be  discussed  in 
the  oaoer,  preceded  by  a  fairly  ler  gtby  Delineation  of  ideological  differences 
Detween  how  each  field  is  perceived  by  the  other.       It  is  believed  that 
difference,  need  to  bo  honestlv  addressed  or  collaborations  will  be 
thwarted.    Each  of  the  relationships  can  be  simnly  illustrated  by  variations  in 
arrow  directions  oetween  the  two  fields.    First,  an  arrow  movinn  from  teaching 
toward  El  ^fleets  what  ET  can  learn  from  teaching  and  classroom  realities.  It 
asks  ET  to  assume  an  Attentive  Posture  toward  the  f.^ld  of  ..eachmq^   The  second 
relationship  entails  a  more  Directive,  or  instruction^  Role  on  the  part  of 
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educational  techno! om sts  vis-a-vis  pre-  and  :n-service  teacher  education. 

(Certainly  ET  has  its  lonqest  track  record  with  this  second  model.)    The  third 

nodel,  like  the  first,  is  less  well  explored  and  is  depicted  by  a  two-way 

arrow  to  indicate  more  Collaborative,  Interactive  Ventures  in  inquiry  and  de- 

veloonent  between  ed.  tech.  and  teachers,  teacher  educators  and  those  who  re- 

searcn  teachinq  effectiveness  and  classroon  processes. 

I.    An  Attentive  Posture 

ET     ^  Teachinq  and 

Inquiry  Classroon  Realities 

II.    A_  Directive  Role 

*D   ~  *■   Teacher  Education 

III.    Col  1  aborati  ve  Vj^ures 

EE  Inquiry,  <  ^  Inquiry  in  Teachinq,  Learninq 

ID  &  Evaluation  and  Classroom  Practices 

Unquestionably,  examples  of  each  of  these  three  types  of  relationships 
exist  within  the  literature  and  practice  of  the  field,  particularly  in  the 
second  model,  where  courses  in  media  utilization  and  production  and  ID  prin- 
ciples have  been  injected  into  teacher  education  curricula  and  have  "taken" 
with  varying  deqrees  of  success.    Nevertheless,  two  assumptions  underqirdinn 
this  naper  are  that  the  two  fields  have  nenerallv  exhibited  more  condescer » ion 
and  connection  than  cooperation  and  collaboration  (perhaps  the  territorial 
imperative  is  onerant  here),  and  that  efforts  need  to  be  escalated  from  a  po- 
sition of  resnect,  openness  and  experimentation.    Both  qroups  are  quilty  of 
stereotypical  thinkinq  about  each  other. 

Here  are  a  few  indicators  of  the  wind  currents  from  our  field  toward 
teachinq.    It  is  no  secret,  for  example,  that  it  has  been  the  asm  rati  on  of  a 
number  of  educational  technologists  over  the  vears  to  develop  teacher-proof, 
if  not  also  teacher- less,  proqrams  and  materials.    At  the  other  extreme  are 
Douqlas  Ellson's  efforts  to  perfect  a  "pronramed  tutorinq"  system  whereby  human 
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tutors  are  proqra^ed  to  guide  the  learner  through  systematic,  P. I. -type  in- 
structional sequences.     (Ell  son ,  Barber,  Enqle  and  Kempwerth,  1965) 

And,  frequently  in  the  literature  under  the  rubric,  "obstacles"  to  devel- 
opment and  i-^ementation,  one  finds  references  to  teachers'  "resistance  to 
change."    Adjectives  like  'recalcitrant"  (Cohen,  1970),  "apprehensive"  (Dunathan 
a-^d  Powers,  1979)  and  "fearful"  (Ellison,  1970)  croc  up.    Titles  give  away  at- 
t't-jdes,  such  as  "Goodbye  Teacher"  (Keller,  1978),  "Wny  Teachers  Fail"  (Skinner, 
1968),  and  "The  Decline  of  Dedaqocentricity,"  (Brabner,  1970).     ("Pedaqocentrici ty" 
is  a  tem  coined  by  B^ner  to  "designate  the  widespread  practice  of  attributing 
overriding  importance  to  teacher  behaviors  in  the  educational  process"  [Brabner, 
1970]).    But  then  little  or  no  mention  of  teachers  in  the  literature  or  in  ed. 
tech.  courses  can  be  squally  revealing.     It  is  interesting,  for  instance,  that 
'here  are  no  "teache^  analysis"  techniques  in  the  ET  or  in  models  Thus, 
teaching-related  issues  appear  not  to  be  taken  very  seriously,  issues  such  as 
individual  teaching  styles  and  decision-making  processes,  teachers1  philosophi- 
cal orientations  and  their  reasons  for  beinq  a  teacher;  teachers'  relationships 
with  students,  colleagues  and  administrators,  and  hew  those  relationships  shape 
their  expectations  and  their  efforts.    Major  researchers  and  writers  in  the 
areas  of  teacher  education  and  inquiry  into  teachinq  and  classroom  practices 
are  seldom  visible  in  E .'  literature. 

Instead,  teachers  frequently  seem  to  be  portrayed  as  interchanqeable  imple- 
mented of  the  instructional  sequence  desiqned  by  the  instructional  developer. 
Dreams  of  a  design  science  of  instruction  where  products,  processes,  and  out- 
comes of  instruction  can  be  prespeci f ied ,  empirically  validated  and  replicated 
further   illuminate  the  educational  te'.,moloqi st 1  s  vision  of  the  role  of  the 
teacn        ;*nd  even  if  this  role  is  referred  to  as  "manaqer  of  instruction,"  it 
may  te  qlonfymn  what  are  really  monitonnq  functions,  tnus  treatinn  teacritrr. 
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as  "operators"  raider  than  truly  "man.,  jers,"  to  use  Davies'  distinctions. 
(Davies,  1973)    In  light  of  the  advocacy  of  more  well-defined  and  accountable 
roles,  it  is  ironic  that  in  examining  'The  Teacher's  Responsiveness  to  Technology 
and  the  Individualization  of  Instruction,"  Stewart  and  Love  (1970)  offer  the 
probative  speculation  that  "jack  of  role  cl ari ty . . .  [may  enable]  the  teacher 
to  creatively  act  on  his  own."    Freedom  breeds  mediocrity,  but  it  also  breeds 
creativity,  conscientiousness  and  ownership  of  one's  actions.    (Another  findinq 
heretical  to  some  E.T.  instructional  principles  is  an  article  in  Academe  that 
purports,  curiously,  that  good  instructors  may  produce  poorer  learners.  Students 
get  the  thinking  done  for  them.    Students  who  have  [or  pe-ceive  to  have]  poor 
teachers  tend  to  study  harder  to  compensate  for  classroom  inadequacies  and  in 
turn  frequently  do  better  on  exams  than  students  of  the  best  teachers.  [Machlup, 
1979])    Clarity  and  organization  may  indeed  have  diminishing  returns 

All  teachinq  functions  tend  to  get  subsumed  under  the  categories  within  ID 
models  of  task  and  content  analysis  and  instructional  strateqies  decisions, 
rather  than  the  other  way  around,  as  is  more  commonly  the  practice  in  schools 
and  colleges;  i.e.,  where  teachers  determine  strategies,  sequence,  learning 
tasks  and  tests.    The  perpetuation  of  this  latter  means  of  devising  instruction 
is  net  being  advocated  here,  but  the  reverse  situation  seems  equally  question- 
able and  rather  unrealistic.    It  does  not  take  into  account  the  powerful  influence 
teach*rs_and_  classroom  environment  can  exert  over  the  learner  durinq  what  Philip 
Jackson  refers  to  as  the  "interactive  curriculum,"  as  contrasted  with  the  "nre- 
active  curriculum"  that  is  preset  by  the  developer.    (Jackson,  1968a) 

Ignoring  or  deprecating  teachers  may  in  part  be  a  reaction  to  the  veto- 
power  they  have  over  the  "contributions"  of  ET,  as  teachers  act  as  gatekeepers 
between  educacunal  technologists  and  their  client,  the  learner.    Teachers  at 
tie  ver/  least  are  prisms  that  refract  (and  thus  alter)  the  instructional 
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technologist's  intended  means  and  end;.    Dennis  Moban  discusses  this  aatekeeoer 
factor  functioning  in  higher  education  wneo  ne  remarks  that  overlooking  faculty 
teaching  styles  and  priorities  "has  had  serious  consequences.    Faculty  can 
simply  sabotage  programs  they  do  not  like  or  do  not  know  how  to  handle.  Whether 
through  opposition,  d*s*nte»-est  [um'nt«?rest],  or  inability   prcfe^^s  re- 
duced many  programs  to  parodies  of  themselves  or  to  faintly  disguised  versions 
of  what  they  were  meant  to  replace.    Naturally,  this  sort  of  failure  leads  to 
depression  and  cynicism.    It  is  precisely  this  type  of  failure  which  instructional 
development  may  be  able  to  avoid  if  it  Days  more  attention  to  the  needs  of  the 
faculty  in  its  attempt  to  improve  instruction."    (Hoban,  1974)    In  short,  there 
may  be  some  good  reasons  why  the  best  laid  projects  of  I.D.  have  "failed:" 
reasons,  rather  than  obstacles. 

The  problem  is  exacerbated  if  ou^  professional  self-imane  is  one  of  macro- 
level  change  agent,  engineers  of  efficient  and  effective  instruction,  o-  worse, 
cavalry  charging  onto  an  Education  Battlefield  strewn  with  No  Significant 
Differences.    Our  struggle  to  carve  out  an  identity,  a  position  of  strenqth 
and  vision  resting  on  demonstrable  competencies  that  are  more  than  a  collection 
of  tools,  skills  and  services,  is  characterized  by  Heinich  as  "functions  in 
search  of  a  orofession."    (Heinich,  1930}     The  contrast  is  qreat,  however, 
between  an  "aids  and  services"  persona--a  hawker  of  media--and  thus  someone 
who  belongs  at  the  later  "strategies  decisio  s"  3tage  of  the  ID  model  VERSUS 
one  who  controls  and  oxhestrates  the  cipire  instructional  orocess  from  needs 
assessment  throucn  design  and  evaluation. 

The  wind  currents  from  the  other  direction,  from  teachers  ana  teacher  ed- 
ucators toward  ET  also  reveal  acrimony  or  disregard.    Of  course,  the  worst  rub 
is  to  equate  the  fifld  with  "audio-visuals,"  wnich,  carried  to  its  loo.cal  ex-' 
treme  implies  one  could  go  for  a  Ph.  0.  in  *et  mountinq.    Actually  we  reinforce 
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this  A-V  association  inadvertently  when  tr.e  courses  offered  to  and  taken  by 
students  outside  tne  field  (usually  teachers-to-be)  are  largely  media  utiliza- 
tion and  production  courses.    Disconnecting  these  solution-oriented  courses 
from  the  context  of  instructional  exigencies  aid  problems  further  minimizes 
their  wise  intenration  into  the  classrooms  of  the  future.    Thus,  the  Big  Picture 
of  educational  technology  and  the  immensely  valuable  and  challenging  systems 
perspective  of  instructional  processes  with  its  emphasis  on  descriptive  analysis 
and  problem-solving,  combined  with  its  rich  repertoire  of  alternative  solutions 
are  lost  to  this  population  of  future  bedfellows. 

Interviews  with  teacher  education  faculty  at  Indiana  University  yielded 
interesting  perceptions  of  the  field,  referred  to  at  I.U.  as  Instructional 
Systems  Technology,  or  I^T.    Some  eguated  it  with  hardware,  of  course.  One 
person  knew  it  nad  something  to  do  with  better  communication  and  improving 
teaching,  but  he  wasn't  sure  just  what  that  involved  beyond  making  A-V  materials. 
No  one  could  name  the  tracks  within  the  department  or  define  the  difference  be- 
tween 1ST  and  instructional  development  (which,  by  the  way,  is  increasingly 
harder  for  people  in  the  Meld, as  well,  if  one  thinks  of  ID  models  as  embracing 
needs  assessment,  management  and  production  functions  along  with  the  design  and 
evaluation  stages).    Most  could  offer  no  names  in  the  field  outside  I.U.  faculty. 

One  respondent  criticized  the  "nuts  and  bolts"  preoccupations  of  1ST  and 
recommended  it  come  to  grips  with  underlying  philosophical  issues— the  why,  not 
just  the  how  of  instruction.    In  response  to  a  question  about  possible  ways  the 
two  fields  might  wor*  together,  he  advocated  more  personal  relating  and  sharing 
of  ideas  and  common  interests.    Curiously,  no  one  offered  specific  suogesticns 
for  instructional  or  inquiry  linkages. 

Another  faculty  member  who  professed  to  nave  experience  in  1ST  methods  and 
media  came  down  hard  on  the  field  for  trying  to  teach  people  something  they  don't 
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necessarily  want  to  learn.    The  pa>off  appears  to  be  getting  them  to  do  it 
regardless  of  intrinsic  rewards,  its  importance  to  the  learner  or  relevance  to 
what  s/he  values  or  asoires  to.    "1ST  seens  to  blindly  accept  the  basic  premises 
of  [traditional]  schooling  that  it's  okay  to  namoulate  students  so  they're  almost 
tricked  -nto  learning  things  they  have  no  interest  in  learning."    (This  insight  is 
ironic  in  light  of  the  fact  tnat  our  field  prides  itself  on  being  learner-centered 
and  in  the  avant  garde  o<  educational  progress:    it  appears  instead  that  atavistic 
assumptions  may  lurk  beneath  its  innovative  facade.    Innovations  may  indeed  be 
only  skin  deeo.    Early  educational  television  maintained  the  lecture  as  the 
staple  medium  of  classroom  communication;  the  currency  of  programmed  instruction 
and  computer  assisted  instruction  were  [are?]  essentially  facts  and  information 
and  called  for  the  oldest  learn  ng  routine-drill  and  practice.    [Torkelson,  1977] 
Alfred  Ellison  speaks,  too,  of  the  anomaly  of  early  CAI  developments  by  engineers 
who  utilized  it  to  orovide  "an  antediluvian,  outmoded,  discredited  approach  to 
the  teaching  of  mathematics,"  for  example.    [Ellison,  1970]    In  short,  the  most 
traditional  instructional  tactics  may  be  disguised  in  technological  finery  and 
passed  o.T  as  innovation.    Those  who  criticize  or  reject  the  "innovation"  are 
then  in  turn  said  to  be  recalcitrant,  fearful  and  resistant  to  change.) 

This  interviewee  also  asserted  that  the  machine  talk,  t/ie  technocratic 
language  of  1ST  is  threatening,  alienating  and  totally  unnecessary.  "Humans 
don't  talk  like  that,"  r.e  said.    The  effort  is  toward  "education  as  science"- 
which  is  too  systematic  and  impersonal  a  stance;  the  mefsage  seems  to  be  "ban 
humani sm  at  ful 1  speed. " 

Derek  Rowntree,  a  British  educational  technolonist,  criticizes  the  field 
simi  larly : 

Sometimes... I  sussect  that  the  opacity  of  the  prose  and  the  elaborate 
jargon  15  used  nol  as  windov,-dres',im,  nor  as  a  result  of  th"  au 
shaky  grasp  of  his  ideas,  but  in  order  to  anesf h*»ti ze  the  reader 
against  the  full  impact  of  ,.hdt  is  being  said.    :his  is  especial!/ 
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noticeable  in  tM^  worts  of  :oi  e  ?•  e^ican  writers  p/oerierice  of 

sy:te^s  ^nai/sis  -as  even  in  mi^tr^l,  ousm^ss  and  niiitarv  con- 
texts and  who  3re  cor> .  1  r.cpd  ^uc-jt^n  ^vi  oe  'engineered"  in  the  so~" 
kind  of  way.     Trie    wir.eenm  ar.rrcac^'  to  education  can  offer  useTui 
insights  trut  would  ov^r-m  so  L-  unattainable,  Djt  its  dehumanized 
rhetoric  is  o*t._n  too  evocati/e  of  t^e  as^e  ti/  line,  and  of  factor/ 
ethics  and  crrnxli:/  economics  to  win   ,uch  of  a  nearinq  from  teachers. 
(Rowntree,  1974) 

The  responses  of  the  teacher  educators  interviewed  were  su; ,  ri singly  harsh 
but  also  surprisingly    articulate  and  incisive.    One  wouid  almost  orefer  to  be 
seen  as  a  trur^/f  J^endaDle  Le^oy  letterer.    3riggs  recently  wrote  that  "In  cur 
desire  to  cautal'ze  upon  technology,  self-instruction,  and  individualized  in- 
struction,  ;e  have  neglected  the  detailed  redefinition  of  teacher  roles.  We 
have,  therefore,  ~ade  teachers  unconfortable,  if  not  hostile,  to  our  technology. 
So,  in  general,  we  are  stronger  in  technology  and  orinciples  t'^n  in  public 

relation-/'    (S^ino^  ^80)    inHoeH  if  fhic  ,  .^rr  m,,j,-,.„  n,,^  ,c     _    ^       n  ^ 

j    <    -uJi    Li — -       -Mlb  •  -'C  ..a^ioOn  "venue,  we  would  nur^e  our 

entire  p.r.  department  and  start  all  over  again.     I  would  offer,  however,  that  the 
essence  of  the  prohlem--or  solution—is  not,  as  Brigqs  suggests , ''neglectinn  the 
detailed  redefinition  of  teacner  roles."    Such  a  view  stil1  perceives  the  teacher 
not  as  colleague  or  collaborator  but  as  learners— as  a  tarqet  of  ou^  I.D.  ~uaels 
and  strategies. 

One  last  point  lbout  the  interviewing  technique  is  that  it  can  be  an  en- 
lightening experience.    Harold  Stolovitcn  has  stuc':nts  in  one  of  the  graduate 
instructional  technology  courses  he  teaches  "query  two  people  wording  in  the 
field,  two  educators  not  involved  in  IT,  and  two  persons-in-the-street  who  have 
no  professional  dealings  with  education.    They  nose  a  simple  question;     'In  your 
own  words,  what  does  the  term  Instruction-  i  Tethnolony  mean  to  vou?,n  (Stolovitch, 
1980) 

Interviewing  outsiders  reveals  re-art  a  Me  philosophical  clashes  between 
educational  technoloq/  and  other  areas  witmn  education.    Preliminary  to  discussion 


EMC  L'vj 


Jorgensen 


of  the  three  types  of  relationships  tnat  are  possible  between  ET  and  teaching, 
it  might  be  valuable  to  -ursue  tnese  pm  1  osoomcal  differences  even  further.  I 
is  likely  that  before  a  truly  cooperative  caradign  can  emerge  between  the  two 
fields,  each  needs  tc  letter  understand  the  other's  philosophical  underpinnings 
and  explore  how  each  - i e 1 d  perceives  the  oth-r.    There  may  turn  out  to  be  sur- 
prisingly large  variance  in  teleology,  axiology,  epistemology  and  praxis  across 
the  two  fields.    Hopefully,  the  gulf  is  not  so  wide  that  campaign  defies  as 
outlined  in  the  three  models  .vould  be  abortive. 

Dan  Lortie  in  his  boo'     Schoolteacher:    A  Sociological  Study  (1975),  re- 
viewed surveys  of  public  school  teachers  and  discovered  recurrent  themes  among 
teachers  of  conservatism,  individual  ism  and  presenti  sm.    Also,  teachers  ranked 
relationships  with  students  as  equally  important  as  instructional  goals;  a  find- 
ing that  corresponds  to  t^eir  valuing  psychic  rewards  higher  than  extrinsic 
(monetary)  or  ancillary  (fringe  and  compensatory)  benefits  as  the  predominant 
type  of  self-reinforcement  over  which  they  had  control. 

Pit  these  characteristic  outlooks  of  -ublic  school  teachers  against  ET 
Perspectives,  and  differences  are  apparent.    Instead  of  beina  conservative, 
individualistic  and  present-tense,  Ef  sees  itself  as  innovative,  experimental, 
scientifically  based,  and  futuristic.    Ed.  teen,  tends  to  operate  at  a  macro- 
or  molar  level,  rather  than  a  micro-  or  molecular  level  of  instruction  with  its 
connotation  nt  and  greater  potential  for  in d  vidual  i stic  teaching  and  learning. 
Psychic  rewards  ef  teachers  (and  students)  get  lost  in  empirical  validation  and 
replication  of  learning  -Tcording  to  presoecified  benavi'oral  objectives.  The 
satisfaction  of  tne  teacher  or  student  is  a  bonus  but  not  a  goal  or  criterion 
of  success--a  view  reinforced  by  research  findings  telling  us  that  learning  is 
not  highly  correlated  with  liking. 
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Another  teacher  characteristic  which  has  implications  for  us  is  that, 
accordinn  to  Paul  Houts,  editor  of  The  .Elementary  School  Principal  (1977), 
teachers  tend  to  be  print-oriented  since  "most  teachers  and  principals  grew  un 
m  a  time  when  print  materials  were  still  the  source  of  most  information,  cer- 
tain!/ the  primary  source  of  scholarly  information."    Obviously  there  are  impli- 
cations nerp  for  ^he  credibility  of  non-print  media  as  a  viable  instructional 
option.    (An  element  of  hypocrisy  is  evident  in  ET,  as  well,  when  one  discovers 
predominantly  linear,  verbul  presentation  of  information  in  its  journals,  par- 
ticularly its  scholarly  journals;  and  the  margin  for  divergence  into  nonverbal 
domains  is  practially  nonexistent  in  doctoral  dissertations.    The  author  of  this 
paoer  must  plead  guilty  on  the  same  charge.) 

Dhilio  Jackson  in  The  Teacher  and  the  Machine  (1968)  contends  that  teachers 
prefer  flexible,  adaptable  technology--a  preference  which  in  part  explains  the 
preponderance  of  chalkboard  and  textbooks  in  the  classroom.    Besides  bt>g  so 
familiar,  so  traditional,  chalkboards  and  textbooks  don't  have  to  be  reserved 
weeks  in  advance,  don't  blow  a  bulb,  and  don't  reqimre  extension  cords. 

Jackson  warns  that  some  of  the  ideological  differences  may  be  ir.corr oatible. 
His  criticisms  are  reminiscent  of  the  Rowntree  quote  earlier:    "Many  of  the 
technological  tools  now  being  designed  for  use  in  the  schools  are  being  promoted 
by  men  who  talk  and  think  like  engineers.    The  teaching  machine  is  a  good  case  m 
point."    'Thcugh  Jackson  is  wntinn  in  1968,  his  concerns  are  not 
drastically  different  today.)    "To  its  promoters,  the  machine  has  a  great  logical 
appeal .    Here,  at  last,  is  an  invention  that  promises  to  reduce  errors,  increase 
efficiency,  speed  learning,  cut  manpower  costs,  and  ultimately  transform  teaching 
^rom  s^rrhmg  resembling  black  magic1  into  an  applied  science."    (Jackson,  1968a) 

H.  M.  flarmes,  writing  in  1970,  puts  tonether  a  similar  list  of  Ed.  Tech. 
criteria  for  educational  improvement--a  list  that  even  today  would  probably  be 
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largely  adhered  to  by  most  professionals  in  the  field:    effectiveness,  objectives 
aligned  with  goals,  increased  efficiency,  reduced  undesirable  side  effects,  in- 
creased reliability,  and  more  objectives  accomplished. 

Teachers'  M resi stance"  is  probably  not  due  to  inadequate  information  or 
vision,  nor  to  their  intellectual  inferiority  but  to  their  having  a  very  dif- 
ferent attitude  toward  their  work,  their  students  and  the  world  in  general. 
Efficiency,  logicality,  accountabl i ty  and  error-reduction  simply  may  not  be 
thei>  guiding  values. 

It  is  worth  pointing  out,  too,  that  ET  may  be  guilty  of  reinforcing  some 
of  the  norms  and  values  most  frequently  attacked  in  the  "hidden  curriculum" 
literature,  norms  such  as  compliance  and  self-detachment  within  the  learner 
from  his/her  own  experience.    Neatness  and  efficiency  may  be  valued  over  crea- 
tivity.   (Jackson,  1968;  Eisner,  1979)    In  fact  creativity,  curiosity,  initia- 
tive, individuality,  uncertainty,  critical  thinking  and  iconoclasm  are  not 
typically  nurtured  or  valued.     It's  difficult  to  program  tham  a  priori  into 
instructional  sequences.    Constraints  on  the  inculcation  and  expression  of  these 
dimensions  are  thus  likely  features  of  ID  products.    Valuable  insights  can  be 
gleaned  from  the  hidden  curriculum  literature:    it  asks  that  the  implicit 
"messages"  concerning  the  student's  role  and  capabilities  being  fostered  be 
scrutinized*    What  norms  and  values  are  inadvertently  being  reinforced?  What"' 
contract  is  the  student  being  covertly  asked  to  agree  to?    What  kinds  of  know- 
le'r*  and  ways  of  learning  are  being  valued~-and  devalued?    And  can  this  level 
of  crit    ism,  of  meta-instruction  and  meta-learninq,  be  surfaced  and  become  an 
overt  dimension  of  the  learning  act,  whereby  learnerc  consciously  process  the 
intent,  meaning  and  effects  of  their  learning  experiences? 

In  a  participant  observation  study  of  special  education  teachers,  Syracuse 
researchers  came  up  with  several  findings  that  also  have  serious  implications  for 
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looked  at  "How  Teachers  Pe^cewe  M-"iia'  and  found  thai  "control  over  student 
behavior  was  the  dormant  thene  througnout  fie  study,  and  though  each  teacher 
exhibited  differences  in  the  extent  of  control  desired,  ail  indicated  they  dis- 
liked and  resisted  forces  that  might  reduce  their  control  or  orecipitate  dis- 
ruption."   Thus,  "one  important  criterion  in  the  teacher's  evaluation  of  a  re- 
source input  from  outside  the  system  is:    hov.  does- it  affect  the  control  that 
has  been  established  in  the  classroom?    An  object—material  or  human  —  that  is 
perceived  as  having  the  putenti^l  for  being  distractive  to  children  or  disrup- 
tive  of  routine  is  negatively  prejudged  by  the  teacher  as  o~*  more  thing  in  the 
class  for  her  to  worry  about."    In  other  words,  "teachers  depend  on  the  structure 
and  resist  attempts  at  changing  that  structure.    Therefore,  the  way  in  which 
teachers  under  observation  typically  employed  resource  inputs  was  to  integrate 
them  in  their  established  routines—without  noticeably  changing  their  schedules 
and  styles."    (Dodge,  ejt.al.,  1974)    This  integration  process  might-mean  alter- 
ing the  intended  instructional  uses  and  goals  altogether. 

The  observational  work  in  normal  schoo1  settings' by  Jere  Brophy  and  his 
colleagues  indirectly  triangulates  the  Syracuse  study's  conclusions  regarding 
the  importance  of  control  for  the  teacher.    In  a  conference  presentation  at  I. (J. 
in  1973,  Brophy  discussed  the  significant  effects  that  classroom  monitoring  and 


management  have  upon  learning.    Kounin's  factors \f  "wi thi tness"  (awareness  of 
what's  going  on)  and  "overlapping"  (the  ability  to  handle  more  than  TDne  person, 
group  or  activity  at  a  time)  proved  to  be  meaningful  frames  for  examining  class- 
room      .tices.    (Brophy,  1978;  Kounin,  1970) 

The  juggling  ability  of  teachers,  the  amount  of  "down  time"  during  the 
class,  signal  continuity,  group  alerting  and  accountability  tactics,  disruption 
prevention  behaviors,  and  pacinj  relative  to  the  type  of  learning  desired  are 
all  factors  listed  by  Brophy  as  pertinent  to  the  effectiveness  of  teaching  to 
maximize  learning  gains.    (Brophy,  1978)  Yet  classroom  management  issues 
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are  seldom  if  ever  dealt  •nth  in  the  ET  literature.    (The  reason  is  probably 
partially  due  to  E";  "ilitary,  business  and  industrial  frames  of  reference 
where  facilitating  and  ranagir.g  group  interactions  do  not  neea  to  be  as  high  a 
priority  as  in  public  scnool  situations  witn  younaer  populations.) 

With  regard  to  the  use  of  "resource  inDuts,"  Lortie  remarks  that  for  the 
teachers  surveyed,  to  adopt  a  practice  it  had  to  be  seen  as  consistent  with 
their  personality  and  conventional  way  of  doing  things.    "They  portray  diffusion 
of  classroom  practices  as  oassing  througn  the  screen  of  the  teacher's  self- 
concept— by  the  way  he  visualizes  his  peculiar  style  of  work.    Thus  individual- 
ism and  gatekeeping  are  reaffirmed."    Timing,  as  well,  and  felt  need  emerged  as 
critical  factors  in  teachers'  receptivity  to  new  ideas  and  inputs,  according  to 
Lortie.    (Lortie,  1975) 

The  teacher's  self-image  as  a  manager  of  oecple  and  processes  in  the  class- 
room thus  appears  to  be  of  central  concern.    In  short,  teachers  appear-  to  oper- 
ate in  teacher-centered  systems;  a  first  priority  is  control  over  and  self- 
assurance  about  the  environment.    Educational  technology's  priorities,  on  the 
other  hand,  are  guite  different.    Historically  it  has  been  media-oriented;  more 
recently  it  nas  felt  a  strong  allegiance  toward  objectives-centered  systems  with 
heavy  emphases,  too,  on  content  and  task  exigencies.    Increasingly,  a  problem- 
centered  approacn  appears  to  be  the  pivot  of  ET  and  ID. 

Again  it  is  critical  to  point  out  that  the  ressage  intended  here  is  not 
that  ET  should  rewire  its  priorities  altogether  nor  acquiesce  to  the  status  quo. 
The  opposite  nosi ti or— ignoring  or  overriding  classroom  realities— is,  however, 
counterproductive  and  results  in  sel f-sabotaoe .    Surfacing  implicit  assumptions, 
allegiances,  goals  and  mtelL    ..jal  origins  of  t.'.e  respective  fields  of  ET  and 
teaching"  is   .uintessential  to  bringing  about  changes  in  education  that  are  bene- 
ficial, effectual  and  adopted.    It  is  an  irportant  first  step  as  well  as  an  on- 
qoing  challenge. 
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The  following  descriptions  of  the  three  types  of  relationships  between  ET 
ana  teaching  reflect  optimism  that  the  philosophical  disparavies  between  the 
two  fields,  if  recognized,  are  surmountable  dependirg  largely  on  the  stance 
taken  by  ET  "oward  teachers  and  classroom  exigencies.    Extant  and  possible  ex- 
amples within  each  of  the  models  will  be  briefly  alluded  to,  but  far  more  acknow- 

m 

lodgement  is  due  writers  and  practitioners  in  the  field  who  have  embodied  the 
cooperative  paradigm  in  their  professional  relationships  with  teachers  over  the 


posture  toward  teachers,  teachinq  acts,  and  classroom  processes.    What  do  teachers 
^eally  do  in  their  classrooms?    How  do  they  read  meaning  into  student  behaviors 
and  alter  expectations,  demands  and  instructional  moves  from  minute  to  minute? 
In  other  words,  how  do  they  make  deci s ions, and  on  what  input  are  the  decisions 
based?    (Jackson  [1966]  considers  that  teachers  perhaps  make  as  many  as  200 
decisions  an  hour.)    What  information  presentation  strategies  are  utilized:  for 
instance,  when  and  how  are  metaphors,  examples  and  self-disclosure  employed? 
When  and  how  are  creative  anr1  critical  thinking  sparked?    When  and  how  are  in- 
ductive versus  deductive  styles  chosen,  or  are  they  mutually  exclusive?  How 
are  nedia  m_isu_s_ed,  perhaps  sometimes  in  order  to  achieve  more  relevant  or  crea- 
tive results9    How  does  classroom  communication,  both  overt  and  implicit, 
mediate  the  perception,  utilization  and  effects  of  innovations7    ETC.     f The 
pnrasinq  of  tne\e  questions  implies  the  possibility  of  homogeneity  amona 
teachers  and  anonq  answers.    Individual  differences  in  philosophy,  learning 
and  teaching  styles,  and  contextual  influences  abound,  of  course.    It  ray  be-, 
too,  that  the  Que:. ions  would  yield  more  valuable  information  if  directed  at 
"good"  teachers  rather  than  all  teachers.) 


years. 


The  first 


assume  a  more  open,  attentive  and  heedful 
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An  arrow  pointing  from  teaching  toward  ET  symbolizes  what  ET  can  learn 
from  the  fi?ld  of  teaching  through  direct  inquiry  into  and  awareness  of  research 
in  teaching  effectiveness  and  classroom  communication  processes,  as  well  as  the 
socio-political  component  of  schooling.    Problem  formulation  that  is  grounded 
in  classroom  priorities  and  practices  can  open  up  new  avenues  for  ET  inquiry 
and  inform  the  practices  of  the  field  in  development,  logistics  and  diffusion. 
Signposts  in  the  journals  are  pointing  in  this  direction.    The  writings  of 
Gavriel  Salomon  and  Ann  DeVaney  Becker  are  encouraging  grounded  theory,  ecolog- 
ical research,  and  the  use  of  qualitative  methodologies  to  explore  a  variety  of 
ET  concerns.    IN  an  AERA  presentation  in  Boston  last  April,  Charles  Mclntyre 
summed  up  the  results  of  much  ET  research  as  yielding  the  "Goldilocks  Effect." 
Media  ha  ye  been  found  to  be  effective  when  they  are  not  too  fast  but  not  too 
slow,  not  too  complex  but  not  too  simple,  not  too  lean  but  not  too  repetitive; 
they're  effective  when  they're  j-u-s-t  right.    (Mclnty-e,  1980)    Grounding  re- 
search questions  and  hypotheses  can  help  us  out  of  this  Goldilocks  tautology. 

Both  Michael  Scriven  (1980)  and  Ernest  House  (1980)  have  expressed  concern 
about  implicit  values  that  may  be  embedded  ir  initial  problem  formulation  pro- 
cesses and  final  data  interpretation  stages  of  experimental  research.  Generally 
only  the  design  and  data  analysis  methodologies  undergo  scutiny;  yet  they  rep- 
resent only  the  tip  of  the  iceberg  cf  all  the  decisions  made  throughout  the  ex- 
periment.   Grounded  theor    and  naturalistic  methods,  ironically— despi te  their 
subjective  connotation  for  many  people--may  be  better  suited  to  accountability 
for  sources  of  decisions  at  each  stage  of  the  inquiry  process.    Also,  the  leap 
from  naturalistic  inquiry  to  implications  for  practice  is  an  easier,  more  iso- 
morphic one  than  the  leap  from  experimental,  laboratory  research  to  classroom 
practice,  despite  nongeneral izabil ity  of  results  (since  naturalistic  inquiry 
does  not  claim  to  generate  context-free  knowledge). 
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D.  C.  Phillips  in  the  December,  1980,  Educational  Researcher  challenges 
the  assumption,  too,  that  research  results  should  be  translated  into  classroom 
practice.    An  invidious  "linking  value  premise"  is  evident.    E.T.  has  been  culp- 
able historically  for  trying  for  direct  linkages  between  behavioral  science  re- 
search and  instructional  applications.     It  has  overlooked  implicit  values  in 
making  this  leap  and  superimposing  a  behavioral  science  world  view  on  reality. 
Such  an  allegiance  may  have  created  a  kind  of  tunnel  vision. 

Boutwell  and  Kaufman,  guest  editing  the  NSPI  Journal  in  1979,  chastised 
the  field  for. having  lost  its  sense  of  inventiveness  and  for  not  beinq  suffi- 
ciently open  to  divergent  ideas,  beliefs  and  procedures.    It  has  tendencies 
toward  being  defensive  and  getting  caught  up  in  professional  subgroups  that 
reinforce  elitism.    (Boutwell  and  Kaufman,  1979)    Robert  Diamond  has  recently 
criticized  I.D.  in  particular  for  tending  to  be  "naive  and  isolated."    "If  this 
field  is  to  grow  into  a  profession,"  he  writes,  "we  must  pay  as  much  attention 
to  our  own  learning  as  we  do  the  learning  of  our  students.    Too  many  of  us  are 
too  narrow,  and  over  time,  this  could  become  costly."    (Diamond,  1980)  (A  pro- 
vocative parallel  could  be  drawn  here  between  the  paradox  of  eclectic,  experi- 
mental, melting  pot  America  struggling  with  ethnic  and  racial  intolerance  and 
the  paradox  of  eclectic,  experimental,  melting  pot  ed.  tech.  struggling  with 
intolerance  of  different  perspectives  of  instruction.) 

Attention  to  teachers  teaching  and  learners  learning  in  large  and  small 
groups  or  tutorial  situations  at  all  levels  can  help  break  down  this  inbreeding 
and  trigger  fresh  insights  that  can  be  translated  into  a  variety  of  inquiry, 
development  and  diffusion  alternatives.    A  deeper  look  into  teaching  styles, 
too,  may  provide  treatment  variations  in  ATI  research.    In  sum,  as  Heinich 
writes  in  1970,  "...We  may  find  that  the  research  on  teacher  behavior  may 
combine  with  media  research  to  produce  an  optimal  mix."    (Heim'cd,  1970) 
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The  second  relationship  posed  for  ET  and  teaching,  specifically  pre-  and 
in-service  teacher  education,  is  tne  one  nost  frequently  encountered  in  the 
literature.    Though  the  first  type  of  relationship  requires  attenti veness  to 
teaching  and  learning  in  classroom  contexts,  it  does  not  tackle  teaching- 
related  problems  head-on,  as  does  this  second  model  by  which  the  fields  of  ed. 
tech.  and  teaching  can  work  together  to  improve  the  quality  of  education.  A' 
Directive,  or  Instructional,  Role  for  educational  technologists  is  depicted  by 
an  arrow  directed  from  ET  toward  teaching. 

The  earliest  forays  into  teacher  education  involved  media  utilization  and 
production  courses,  which  are,  of  course,  still  pervasive.    One  example  of  a 
fresh  approach  in  this  area  is  a  program  initiated  at  Iowa  State  University 
for  teacher  education  undergraduates.    The  course  commenced  with  classroom  work 
involving  discussion  and  demonstration;  the  formal  clas  vork  phase  was  then 
followed  by  laboratory  projects  in  media.    The  third  phase  of  the  course  had 
students  observe  in  public  school  classrooms  for  a  minimum  two  hours  a  week; 
each  student  would  observe  in  a  particular  class,  consult  with  the  teacher, 
and  work  with  the  students  in  the  class.    The  undergrad  would  then  work  together 
with  the  teacher  to  plan  a  media  project  which  the  student  would  then  produce 
for  the  cooperating  teacher's  classroom,  as  well  as  submit  to  the  university 
class  for  credit.    (Simonson  and  Volker,  1974)    The  course  outlire  is  an  elegant 
blend  of  theory  and  practice  that  is  grounded  in  reality.    Seeing  media  used  and 
integrated  into  actual  courses,  being  a  partner  to  media  selection  and  utiliza- 
tion decisions,  and  having  hands-on  production  experience  combine  to  form  a 
valuable  and  realistic  learning  opportunity. 

The  challenge  has  existed  and  still  exists  to  also  infiltrate  teacher 
education  with  systems  thinking  and  ID  approaches  to  instructional  decision- 
making.   Fewer  courses  in  these  areas  tend  to  be  available  to  non-ed.  tech. 
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majors  than  the  media  utilization  courses.    Though  the  preface  cf  ID  texts 
typically  lists  teachers  among  their  intended  audiences,  it  would  be  interesting 
to  find  out  how  many  of  these  texts  get  into  teachers'  hands.    Actually  there 
has  been  a  debate  in  the  literature  as  to  whether  teachers  can  or  should  be 
their  "own  best  instructional  designer."    Gabriel  Ofiesh  in  a  taped  conference 
dialogue  wit  J,  George  Gropper  argued  that  "teachers  have  no  business  preparing 
instructional  materials."    (Gropper  and  Ofiesh,  1972)    David  Merrill,  on  the 
other  hand,  considers  "that  teachers  can  be  instructional  design  technologists; 
this,  in  fact,  is  what  teaching  is  all  about."    (Merrill,  1971)    Edmonds  and 
Pasch  (1974)  also  pose  the  guestion  of  whether  the  teacher  is  a  consumer  or  a 
des  igner . 

In  an  article  on  "Interactive  Teaching  and  Instructional  Development: 
Emergence  of  a  New  Teaching  Model,"  Thiagarajan  describes  his  own  evolution  in 
trying  to  teach  ID  to  teachers.    He  discovered  they  had  neither  time  to  utilize 
the  skills  nor  support  to  package  the  instruction.    Thus  revisions  were  neces- 
sary.   He  arrived  at  a  compromise  whereby  many  principles  of  ID  are  incorporated 
in  the  course  yet  elements  of  face-to-face  teaching  are  also  retained.    He  re- 
worked ID  strategies  to  adapt  to  teaching:    the  model  is  broken  down  into  pre- 
instructional  strategies,  an  interactive  instructional  phase,  and  post-instructional 
objectives.    (Thiagarajan,  1974) 

Thiagarajan's  compromise  signals  the  kind  of  responsive,  reciprocal  adapta- 
tion that  is  called  for  in  the  ET-teaching  interface.    Articles  by  Thomas  and 
Jones  and  by  Zimmerman  end  Lavin  both  urge  in-service  efforts  that  are  responsive 
to  the  content,  process  and  scheduling  needs  of  teachers.    Teachers  must  be  in- 
volved in  the  decision-making.    (Thomas  and  Jones,  1974;  Zimmerman  and  Lavin,  1974) 
Thomas  and  Jones  argue-  the  advantages  in  particular  of  closed  circuit  television 
for  shifting  the  responsibility  for  content  and  scheduling  of  in-service  activi- 
ties from  the  administration  to  the  teachers.    (Zimmerman  and  Lavin,  1974) 
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Jo  Anne  Craig  goes  even  further  in  acknowledging  the  psychological  risks 
the  teacher  may  undergo  when  asked  to  alter  his/her  perception  or  model  of 
teaching.    The  growth  process  involves  value  shifting.    "The  styles  that  faculty 
are  using  are  those  which  have  been  successful  for  them.    Individuals  tend  to 
continue  behaviors  which  first  enabled  them  to  cope  with  situations."  Thus 
choice  and  a  sense  of  being  in  control  need  to  be  taken  seriously  when  one  is 
planning  in-service  activities.    Craig  recommends  moving  through  six  phases  in 
order  to  optimize  the  faculty  growth  process:    1)  Awareness,  2)  Evaluation/ 
Identification,  3)  Selection,  4)  Experimentation,  5)  Acceptance,  and  6)  Assimilation 

Faculty  development  efforts  in  higher  education  represent  a  progressively 
larger  strand  in  the  literature.    (Craig,  1976;  Simerly,  1977;  Abedor  and  Sachs, 
1978;  Schwen,  Leitzman,  Misanchuk  and  Foshay,  1979)    A  faculty  development 
orientation  tends  to  shift  and  therefore  challenge  the  classic  role  of  the 
instructional  developer  from  program  and  product  designer  to  process  consultant, 
strong  in  problem-solving  and  "people"  skills.    The  teacher  is  the  center  of 
gravity  and  maintains  ultimate  control  over  implementation  and  adoption  deci- 
sions.   This  power  is  contrary  to  the  position  afforded  the  teacher  in  the  system- 
atic, textbook  version  of  I.D.,  and  in  Heinich's  hierarchical  paradigm  of  ed.  tech. 
(Heinich,  1970)    Schwen  et.al.  (1979)  characterize  the  instructional  developer's 
role  as  entailing  a  "social  intervention,"  combining  expertise  in  ID,  FD,  and 
•>rganizational  development  (0D);  it  does  not  attempt  to  impose  a  rigorous, 
systematic  ID  model  on  the  problem  situation. 

Lortie  contends  tnat  one  reason  for  teacher  frustration  and  perhaps  why 
teaching  is  not  taken  any  more  seriously  as  a  profession  is  that  there  is  "no 
generalizable  bodj,  of  knowledge  and  practices,"  no  "technical  culture"  upon 
which  they  can  rely.    "Teachers .. .work  largely  alone,"  and  "they  possess  no 
special  concepts  (legal,  philosophical  or  sociological)  for  describing  their 
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plight  or  analyzing  alternatives.    Their  professional  training  has  not... linked 
recurrent  dilemmas  to  available  know1 edge  or  to  condensations  of  reality  (e.g., 
cases,  simulations)  where  such  issues  are  deliberated."    Teachers  <Jp  not  share 
a  common  "memory"  or  technical  structure  to  help  them  cope  with  even  routine  or 
strategic  problems."    (Lortie,  1975) 

On  both  theoretical  and  practical  levels,  principles  and  skills  embraced 
by  educational  technology  and  instructional  development  within  ET  have  a  great 
deal  to  offer  teachers.    A  systems  view  of  the  learning  environment,  for  example, 
broadens  the  vista  of  concerns,  explanations,  and  options.    The  experience  with 
ID  concepts  and  strategies  has  the  potential  for  lifting  the  burden  of  account- 
ability off  the  teacher  and  the  burden  of  failure  off  the  learner,  shifting  it 
instead  to  more  neutral  grcund--to  instructional  choices,  processes  and  products. 
Rownt.ee  encapsulates  instruction  as  essentially  one  of  deciding  when  and  how  to 
use  what.    (Rowntree,  1974)    Conceiving  the  instructional  process  as  a  Sherlock 
Holmes  adventure  in  puzzle-solving  and  sol uti on-genarati ng  frees  up  how  one  sees 
the  "givens"  versus  the  "possibles,"  and  in  turn  puts  the  teacher  in  a  much  less 
vulnerable  position  both  personally  and  legally. 

The  relevance  and  value  for  teachers  in  pre-  or  in-service  training  of  the 

following  aspects  of  the  ID  process  seem  self-evident: 

o     General  needs  analysis,  defining  curricular  priorities, 
and  specific  problem  analysis. 

o     Determination  of  human,  material  and  situational  resources 
and  constraints. 

o     Formal  and  information  analysis  of  learner  abilities,  aptitudes 
and  cognitive  styles,  background  experience,  entry  skills, 
interests  and  learning  preferences. 

o     Task  and  content  analysis. 

o     Matching  instructional  strategies  and  learning  experiences 
with  learner  needs  and  goals. 

4 

o     Selection,  utilization  and  production  of  materials. 
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o     Techniques  for  evaluating  students'  performance  and  experience, 
as  well  as  the  teacher's  own  performance  and  experience;  helping 
students  process  their  own  learning.    (Helping  students  become 
their  own  best  teachers  and  evaluators  may  in  fact  be  the  single 
most  important  goal  of  education.) 

Fuller  and  Bown  identi'/  three  developmental  stages  of  concerns  for  teachers. 
They  are:    1)  survival  concerns  —  concerns  about  control,  performance  and  presen- 
tation of  self;  2)  teaching  situation  concerns— concerns  about  time  pressures, 
lack  of  materials,  frustration  with  working  with  so  many  students  and  not  getting 
enough  accomplished;  and  3)  pupil  concerns,  where  the  focus  shifts  to  emotional 
and  social  needs  of  pupils  and  concerns  about  tailoring  curricular  materials  to 
the  individual.    (Fuller  and  Bown,  1975)    Teachers  can  feel  all  of  the  issues  of 
the  stage  they're  in. 

These  stages  of  concerns  carry  meaning  for  the  educational  technologist 
engaged  in  teacher  education.    Differences  between  the  concerns  of  beginning 
teachers  and  experienced  teachers  need  to  be  taken  seriously.    On  the  otheV 
hand,  awareness  of  the  stages  of  concerns  can  fortify  the  ET  "teacher  educator" 
because  it  is  likely  that  the  systems  approach  to  instructional  problem-solving, 
conjoined  witn  specific  ID  strategies  and  materials  options,  has  tremendous  po- 
tential for  addressing  a  number  of  issues  within  the  three  stages  outlined  by 
Fuller  and  Bown.    Ed.  tech.  can  offer  conceptual  and  pragmatic  Lridges  to  coping 
with  a  variety  of  classroom  concerns.     It  also  "could  provide  the  teacher,"  as 
Hoban  writes,  "with  a  deeper  understanding  of  his  own  teaching  and  provide  him 
with  the  often  needed  degree  of  self-confidence  necessary  to  teach  well."  (D.  Hoban, 
1974)    (Of  course,  the  collective  unconscious  of  ET  may  be  reluctant  to  diffuse  it- 
self in  this  fashion,  disseminating  its  own  technical  knowledge  base  to  others  in 
education.    To  do  so  may  seem  to  threaten  its  professional  identity.    To  paraphrase 
Kissinger:    power  is  getting  others  to  think  you  Know  something  the>  don't.  A 
more  altruistic,  less  self-preservational  way  of  looking  at  it,  however,  is  that 
perhaps  it  should  be  the  goal  of  ET  to  work  itself  out  of  a  job.) 
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The  third  relationship  emphasizes  collaborative,  equilateral  efforts  be- 
tween educatTonal  technology  and  teachers,  teacher  trainers  and  researchers  for 
the  purposes  of  jointly  formulating  questions  and  conducting  inquiry  to  enlarge 
their  knowledge  base,  and  consequently  bring  about  more  meaningful  and  effective 
development  and  dissemination  of  that  knowledge.    The  arrow  moves  in  both  direc- 
tions to  illustrate  this  dynamic,  interactive  relationship. 

A  variety  of  models  are  possible  within  this  interactive  inquiry  and  de- 
velopment frame.    An  AERA  panel  presentation  at  the  1980  Boston  Conference 
offered  three  possible  models  with  varying  degrees  of  teacher  involvement  and 
responsibility.    No  one  on  the  panel  was  specifically  addressing  ET  concerns 
at  the  time,  but  the  bridge  to  our  field  seems  an  easy  one  to  make. 

In  the  first  model  teachers'  observations  and  reports  from  their  own  class- 
rooms helped  researchers  mold  their  questions,  hypotheses  and  designs  for  further 
research.    (This  model  is  comparable  to  the  first  relationship  described  earlier 
in  this  paper.)    This  proposal,  interestingly,  was  put  forth  by  Anne  Bussis  of 
Educational  Testing  Service-  the  bastion  of  quantitative  research  and  measure- 
ment.   Bussis  argued  the  merits  of  qualitative,  naturalistic  methodologies  in 
researching  teaching  effectiveness. 

In  the  second  model,  teachers  also  engage  in  the  exploratory  staqe  of 
problem  formulation,  with  the  addition  of  follow-up  mini-experiments  with  them 
to  detennine  their  efficacy  in  light  of  the  particular  research  problem  being 
looked  at.    Teachers  are  given  the  results  from  this  experimental  phase;  then 
they  engage  in  workshops  geared  to  help  them  remedy  any  weaknesses  revealed  by 
the  experimental  data.    (Needels,  1980) 

This  second  model  is  reminiscent  of  Rosenshine  and  Furst's  recommendation 
for  a  three  stage  process  of  educational  research  that  encompasses  both  field 
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study  and  experimental  approaches.    They  refer  to  this  model  as  the  "descriptive- 
correlational  -experimental  loop,"  though  the  sequence  of  stages  in  the  loop  is 
not  necessarily  a  fixed  one.    (Rosenshine  and  Furst.  1973) 

The  third  model  presented  at  AEPA  by  Beatrice  Ward  of  Far  West  Educational 
Laboratory  represents  the  most  equilateral  treatment  of  the  teachers'  and  re- 
searchers' roles,  and  reflects  the  teacher  not  as  someone  to  be  "redesigned" 
post-research,  but  as  a  "self-researcher."    The  teacher  is  a  key  agent  in  de- 
fining the  problems  in  the  classroom  and  in  rank  ordering  the  seriousness  of 
these  problems.    Ward  stressed  that  teachers'  receptivity  to  remedying  prob- 
lems is  relative  to  whether  they  assess  the  needs  and  problems  commensurate! y. 
In  the  Far  West  Lab  project  ceachers  were  equal  members  of  the  team  throughout 
the  experience  and  worked  with  researchers  and  teacher  trainers  to  explore  and 
devise  alternative  classroom  strategies. 

Ward  listed  four  criteria  for  successful  teacher-researcher  collaborations: 
1)  parity  and  genuine  belief  in  each  member's  contribution,  2)  equal  assumption 
of  responsibility,  3)  recognition  and  utilization  of  emergent  leadership  be- 
havior, and  4)  consistent  sharing  ef  feelings  and  ideas.    She  noted  that  the 
researcher  on  such  a  team  needs  to  be  especially  eclectic  and  flexible. 
Surprisingly,  the  hardest  role  on  the  teams  to  fill  was  teacher  trainer:  they 
tended  to  be  the  least  flexible  and  open  in  this  dynamic,  iterative  process. 
(Ward,  1930) 

Collaborative,  interactive  research  and  development  activites  between  ed- 
ucational technology  and  teaching  would  surface  a  plethora  of  new  ideas  for 
inquiry,  development  and  diffusion,  and  result  in  more  relevant  and  substantial 
gains  in  educational  practice.    They  inculcate  in  the  teacher,  researcher  and 
developer  a  sense  of  ownership  of  educational  problems  and  possibilities.  Such 
ventures  also  significantly  diminish  the  time  lag--typically  five  to  ten  years-- 
between  educational  research  and  adoption. 
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RECUNCEPTUALIZING  THE  THEORY  -  BASE  OF 
EDUCATIONAL  TECHNOLOGY:    RE-OPENING  THE 
THEORY  -  PRACTICE  DEBATES 


Introduction:    The  Need  for  an  Expanded  Theory  -  Base  in 
Educational  Technology 

The  Interplay,  or  dialectic,  of  theory  and  practice  is  a  critical 
issue  within  the  discipline  of  education  in  general,  and  the  field  of  edu- 
cational technology  in  particular.    Media  and  education  arenot  only  timely 
topics  for  analysis  and  discussion,  hut  practical  concerns  for  those  in- 
volved in  the  eweryday  practice  of  teaching.    The  practical  concerns,  I 

believe,  can  be  clarified  through  critical  discussion  of  the  theory-base 

i 

for  our  field,  and  vice  versa:    the  practical  concerns  enlighten  the  dis- 
cussion of  the  theory-base. 

Educational  theori sts/practioners  recognize  theory  embedded  in  certain 
practice,  and  certain  practice  embedded  in  a  theoretical  base     The  theory 
base  for  educational  technology,  as  a  field  of  study,  stems  primarily  from 
behaviorist  and  cognitive  learning  theory.    These  theories  establish  a  cer- 
tain view  of  what  is  considered  to  be  valid  knowledge,  the  characteristics 
of  learners,  the  educational  outcomes  of  schooling  in  general,  and  the 
means  of  evaluating  what  happens  in  classrooms.    From  this  theory-base  we 
build  our  practice. 

Following  behaviorist  theory,  for  example,  we  arrive  at  a  certain 
view  of  education  in  general.    We  have  a  specific  understanding/definition 
of  knowledge,  a  definite  understanding  of  the  learner  and  learner  "char- 
acteristics", an  understanding  regarding  what  is  considered  legitimate 
'•knowledge",  and  a  definite  manner  1n  which  curricula  are  organized  ana 
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evaluated.    And  all  this  stens  fron  the  theoretical  base  of  behaviorist 
learning  theory* 

Behaviorist  theory  is  a  valid  empirical  base  for  building  a  field  of 
study,  such  as  educational  technology.    However  it  is  only  one  theory,  as 
is  cognitive  theory,  as  is  qestal t-f 1 eid  theory,  as  is  psychoanalytic 
theory.,  etc.    There  are  alternative  views  of  education  that  start  from 
radically  different  positions  than  behaviorist  theory,  and  I  would  suggest 
that  they  are  valid  ways  of  viewing  education,  a  rather  complex  social 
reality.    Starting  from  a  different  theoretical  base  will  not  only  suggest, 
but  require  a  re-conceptual  ization  of  our  present  view  of  the  teaching/ 
learning  situation.    This  reconceptual ization  will  primarily  focus  an  the 
subject-i:.-context  (learner),  what  is  considered  "knowledge",  and  means  of 
organizing  and  evaluating  curriculum  content.    If  we,  involved  as  we  are 
in  a  field  of  study  within  the  broad  scope  of  education,  want  to  stay  in 
the  mair  current  of  educational  theory  and  practice,  we  must  expand  our 
theoretical  base  to  include,  or  recongize,  other  valid  views  and  approaches 
to  education  that  are  not  within  the  behaviorist  tradition. 

I  want  to  enpnasize  that  I  am  not  negating  the  value  of  behaviorist 
theory  applied  within  our  field  of  educational  technology.  Behaviorist 
theory  has  its  place  in  education  in  general.    What  I  am  suggesting  is  that 
we  look  to  other  interpretations  and  understandings  about  schooling,  and 
seek  ways  to  utilize  and  integrate  media  for  instruction  within  alternative 
f raneworks. 

Fruitful  are^s  for  exploration  will  lead  us  to  the  conceptual  level 
first.    This  will  necessitate  our  becoming  involved  with  theory.    We  need 
to  exanine  the  notion  of  knowledge,  which  is  different  than  information  and 
factual  data.    We  need  to  examine  the  notion  of  sub ject-in-context ,  I.e., 
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liMrruTS  and  their  interaction  with  t*'L»i  r  life  situation.    We  need  to  re- 
gamine  nur  (  <»ru  eptual  understan  Ji  ng  of  currirulu.n  organization  and  evalu- 
ation of  educational  outcomes.     In  examining  those  theoretical  understand- 
mijs,  a  new  praxis  can  and  will  emerge, 

My  contention  is  that  the  educational  context,  the  teaching/learning 
situation,  is  an  extremely  complex  situation.  Reducing  this  situation  to 
a  question  of  inputs  and  outputs  oversimplifies  the  many  facets  of  educa- 
tion. We  need  to  view  education  in  its  complexity  and  begin  to  deal  with 
s-j  ie  practical  solutions.  The  practical  solutions  cannot  be  arrived  at 
until  our  fheoretical  understandings  are  clarified. 

As  stated  earlier,  there  are  alternative  frameworks  within  which  we 
can  describe  the  educational  context,  both  in  thinking  about  the  learning 
process  and  in  inquiring  into  that  process  for  purposes  of  research.  My 
focus  in  this  paper  will  be  on  Freire's  emancipatory  model  of  education, 
a  model  that  allows  for  the  complexity  of  school  life  and  is  able  to  work 
with  alternative  forms  of  inquiry  (other  than  the  empirical  model)  in  ar- 
riving at  knowledge.     In  proposing  Freire's  model  of  emancipatory  education 
as  an  alternative  to  the  behavioral  model  of  education,  the  application 
and  utilization  of  educational  technology  also  takes  on  an  "emancipatory 
in'ent"  in  the  learning  process,  as  opposed  to  being  clearly  defined  for 
the  purpose  of  control  as  in  the  behavioral  model. 

In  proposing  the  emancipatory  model  of  education  I  am  not  implying 
that  this  is  the  only  alternative  answer  to  the  behavioral  model,  but 
rather  pointing  toward  a  possible  direction  in  which  an  alternative  con- 
ceptual firework  for  understanding  the  learning  process  can  be  leg.ti- 
mately  accepted.    To  ask  for  a  substitute  to  the  behavioral  model,  or  orie 
alternative  \z  to 
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Confirm  the  assumption  that  utterly  complex  problems  can  be 
resolved  easily  within  the  accepted  framework,  and  without  the 
ambiquouo  and  awesome  necessity  of  engaging  in  the  crucial  task 
of  challenging  or  at  least  illuminating  the  framework  itself. 
The  task  is  not  to  find  the  one  acceptable  alternative  that  will 
enable  us  'merely'  to  control  our  schools  better.    Rather,  it  is 
to  begin  to  disclose  the  problems  associated  with  our  commonsense 
views  of  schooling  and  to  begin  to  open  up  and  explore  conceptual 
and  economic  avenues  that  seem  fruitful  and  may  enable  us  to  see 
and  act  on  the  complexity  rather  than  define  it  out  of  existence 
(Apple,  1979,  p.  121). 

To  break  out  of  the  scientifically-oriented  view  of  education,  i.e. 
the  behavioral  model,  requires  radical  change  in  our  views  of  education. 
Philosophical  issues,  such  as  epi stemol ogical  understandings  and  analyses 
as  presented  by  Habermas*  theory  (1977),  our  concept  of  the  nature  of  the 
person,  our  view  of  the  relation  of  the  person  and  specific  context, ^  the 
question  of  the  relation  of  theory  to  praxis,  etc.,  need  to  be  examined 
wittrfn  their  philosophical  context  and  become  part  of  our  educational 
praxis.    In  this  paper  I  will  present  Freire's  emancipatory  model  to  pro- 
vide an  alternative  conceptual  frc^ework  within  which  the  learning  process 
can  be  discussed  wherein  the  complexities  of  that  process  are  acknowledged. 

Part  I:    Paulo  Freire's  Emancipatory  Model  of  Education 

Paulo  Freire  (1970,  1973)  presents  a  model  of  education  that  has  as 
its  intent  an  emancipatory  interest.    Emancipation  (liberation,  humaniza- 
tion)  is  brought  about  by  the  subject's  critical  awareness  of  self  and  his/ 
her  surroundings  (context),  the  awareness  of  the  subject's  power  to  trans- 
form that  context  (praxis)  and  hence  emancipation  from  self-imposed  or  con- 
textual ly  imposed  constraints.    The  aim  of  emancipatory  education  is  the 
hunanization  of  the  species.    Humamzation  of  the  world  is  the  goal  of 
social  1 i  fe. 
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Freire  proposes  an  enher/or  view  of  education:    either  the  educa- 
tional situation  (context)  fosters  freedom  fron  constraints  (emancipation- 
education  for  cultural  freedom),  or  it  fosters  the  dialectical  opposite, 
which  is  education  for  domination.    The  subject  ("learner")  and  the  sub- 
ject 1 s  context  (circumstance)  and  status/power  within  that  context  become 
crucial  understandings  that  require  interpretation. 

The  term  "subject"  refers  to  the  "person-i n-context ,"  the  person  as 
situated  within  a  social  context.2    The  meaning  of  this  reality  is  more 
rapidly  grasped  by  Ortega's  (] 969)  statement  "I  am  myself  and  my  circum- 
stance."   The  notion  of  subject  is  not  merely  a  substitute  for  the  term 
"learner"  as  found  in  the  behavioral,  scientific  model  of  education. 
Learner,  in  that  context,  connotes  passivity,  or  at  best,  minimal  activity 
in  the  form  of  responses  made  to  certain  "stimuli"  as  the  student  "parti- 
cipates" in  the  learning  activity. 

The  form  of  critical  awareness  of  "sel f-i n-context"  and  the  capacity 
to  transform  that  context,  i  .e.  to  bring  about  emancipation  from  self- 
imposed  or  contextual ly  imposed  constraint,  is  the  emancipatory  interest 
of  critical  science  (self-reflection  on  the  self-formative  process  leading 
to  emancipation  from  seeming  "natural"  constraint).    In  this  respect, 
Freire1 s  model  incorporates  a  definite  mode  of  rationality  that  Habermas 
(1971)  refers  to  as  critical  science.3 

The  educational  praxis4  resulting  from  the  framework  is  shaped  pri- 
marily by  Freire's  view  of  the  subject  (person-in-context) .    The  subject's 
consciousness  and  ideology  is  determined  by  social  context,  social  environ- 
ment.    The  nature  of  those  determinants,  the  social  context  itself  and  the 
subject's  action  within  that  social  context  are  the  concprns  of  emancipa- 
tory education.    Freire's  pedogogy  makes  "oppression  and  its  causes  objects 

Z34 


9 

ERIC 


of  reflection"  (Freire,  1970,  p.  33).    An  act  is  oppressive  "when  it  pre- 
vents men  from  being  more  fully  hunan"  (Freire,  1970,  p.  42).    To  further 
explicate  the  notion  of  oppression,  I  need  to  give  a  genera1  sketch  of  the 
social  structure  that  would  be  termed  oppressive. 

Society  and  the  cjbject 

A  view  of  the  world  as  static  and  unchanging  is  seen  by  Freire  as 
false  consciousness  and  an  indication  of  domination.    The  subject  (person), 
because  of  this  fixed  nature  of  the  world,  must  adapt  him/herself  to  the 
structure.    Social  forces  exist  over  which  the  person  has  no  control. 
Authority  in  various  forms,  institutional,  managerial  ,  political,  individ- 
ual, etc.,  is  a  force  unquestioned  regarding  its  origins  and  nature;  and 
its  legitimation  rests  partly  in  the  subject's  blind  acceptance  of  it.  and 
partly  in  its  shear  "strength/power"  against  any  form  of  opposition.  A 
society  in  which  the  members  exist  in  an  unchanging  world,  in  which  they 
are  powerless,  andjn  which  they  recognize  an  unchallenged  authority  is 
doninated,  ruled  by  force  that  controls  (consciously/unconsciously)  and 
overwhelms  the  members  of  that  society.    As  Freire  states  it,  the  person 
is  "submerged"  in  reality,  unatle  to  perceive  the  interests  of  the  oppres- 
sor-society.5   It  becomes  the  task  of  emancipatory  education  to  unmask  the 
"seeming  constraints"  and  work  through  the  "contradictions"  of  society. 
The  interest  of  emancipatory  educational  praxis  l.es  in  the  "emergence"  of 
the  subject  along  with  his/her  critical  capacity  to  transform  the  world 
(Freire,  1970,  pp.  43-56). 

The  subnet  in  Freire's  model  ,iews  social  reality  as  a  production  of 
Individual  or  group  effort,  and  hence  changeable.    Change  is  an  invariant 
condition  of  life  itself.    The  transformation  of  the  oppressive  context  is 
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an  "historical  task,  a  task  for  Men"  (freire,  19/0,  p.  36).    This  trans- 
formation of  the  ujntext  is  praxis.    Praxis  is  seen  as  "reflection  jnd 
action  upon  the  world  in  order  to  transform  it"  (Freire,  19/0,  p.  36). 
Authentic  liberation  (the  process  of  humani /at i on)  is  praxis  (Freire,  19/0, 
p.  66). 

ihe  sjhj^ct  is  always  in  context,  a  concrete,  existential  situation. 
The  only  ''givens"  in  life  for  the  individual  are  birth  and  death.  The 
historical -biographical  reality  within  these  two  points  belong  to  the  indi- 
vidual, and  the  individual  creates  him/herself  by  the  choices  they  make. 
".  .  .  there  is  no  history  without  men,  and  no  history  for  men;  there  is 
only  history  of  men,  made  by  men  and  (as  Marx  pointed  out)  in  turn  making 
them"     (Freire,  19/0,  p.  125).    The  social  context  shapes  consciousness 
of  self.6    Responsibility  for  hi stori cal -bi ographi ca 1  life  belongs  to  the 
subject.    The  fullness  of  freedom  is  not  present  until  there  is  an  aware- 
ness of  freedom  (total  responsibility  for  one's  life),  a  commitment  and 
dedication  to  that  freedom  in  self  and  others,  and  action  on  that  under- 
standing and  commitment  (critical  consciousness  and  praxis).    The  percep- 
tion of  self  as  autonomous,  in  control  of  and  responsible  for  personal 
1 l fe-in-context  implies,  or  assumes,  that  society  is  changing  and  change- 
able.   The  subject  exists  in  the  society,  is  co-existent  with  it,  and  is 
partially  defined  bv  it.     It  is  the  subjects  co-existence  with  reality 
that  is  "life".    Intervention  in  reality  brings  about  changes  and  goes 
beyond  mere  adjustment  or  adaptation.     The  intervention,  the  integration 
with  context,  is  the  critical  capacity  to  "make  choices  and  to  transform 
that  reality. 7 

The  link  between  consciousness  and  context  (social  context)  is  crucial 
to  an  understanding  of  Freire's  framework  for  emancipatory  education. 
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4wjruiess_  of  social  fom>s;  social  "cunstrai  nts"  on  the  subject,  reflection 
upon  those  forces/constrai  nts ,  and  the  capacity  to  transform  that  rontext 
is  praxis.     'Jnderstanding  of  how  wo  are  shaped  by  these  forces,  and  the 
fact  that  we  are  shaped  by  these  forces  begins  the  process  of  f*"i«incipdtion. 

A  subject,  una  wan?  of  self  as  a  "controlling  agent"  of  his/her  life, 
does  not  act  in  that  life  but  is  acted  upon  and  is  an  "object"  of  social 
reality,  propelled  by  social  forces.    Rut  awareness  of  these  forces,  and 
consciousness  of  the  nature  of  these  forces  enables  the  subject  to  take 
part  in  sel f-fornat i on  and  the  formation  of  society.8    Consciousness  here 
recognizes  intentional ity  (i.e.,  will)  as  essential  to  sel  f-fonnation. 
Consciousness  here  is  "turned  in  upon  itself"  (self-reflection)  and  has  an 
emancipatory  interest  (j^f.  Freire,  1970,  pp.  66-/). 9 

Habermas  (1971)  re-introduced  the  notion  of  self-reflection  to  epis- 
temological   reasoning.    Similarly,  Freire  introduces  the  notion  of  con- 
sciousness to  the  realm  of  education  as  a  means  of  gaining  knowledge  of 
sel  f-m-context .    This  means  of  gaining  self-knowledge  has  a  definite  eman- 
cipatory intent.    Thus  the  notion  of  self-reflection  on  the  self-formative 
process  as  a  methodology  of  critical  science,  is  of  crucial  importance  in 
understanding  the  thought  cf  both  Habennas  and  Freire  (cf .  Habermas,  1971, 
p.  212). 

This  awareness  of  the  self-formative  process  brings  Freire  to  the 
power  of  words,  the  use  and  analysis  of  language.    "To  exist,  humanly  is 
to  name  the  world,  to  change  it.    Once  named,  the  world  in  its  turn  re- 
appears to  the  namers  as  a  problem  and  requires  of  them  a  new  naming.  Men 
are  not  built  in  silence,  but  in  word,  in  work,  in  action-reflection" 
(Freire,  19/0,  p.  76). 10    Thus,  naming  the  world  creates  the  opportunity 
to  transform  the  world.    The  interrelationship  here  is  essential: 
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word=work=praxis.    Action  alone  is  mere  actWisn.    Reflection  alone  is  ver- 
balism (Freire,  1970,  p.  75).    Naming  the  world  is  not  prescribing,  not 
sloganizing,  not  naming  _for  another.    It  is  done  by  the  self-reflective 
subject  and  furthered  by  dialogue.    It  is  not  the  right  of  a  privileged 
few,  but  the  riqht  of  everyone.11    This  is  Freire's  "theory  of  dialogics" 
which  will  be  discussed  within  the  context  of  emancipatory  education  that 
fol lows . 

The  Educational  Context:    Teacher -Student 
With  Students-Teachers 

Having  defined  the  person-in-context ,  I  will  now  turn  to  the  educa- 
tional process  and  develop  the  implications  this  view  of  the  person  has  on 
Freire's  educational  praxis. 

In  analyzing  the  educational  context,  Freire  defines  the  teacher- 
student  relationship  as  having  a  fundamentally  "narrative  character."  This 
relationship  has  the  teacher  as  "narrating  subject",  and  the  students  as 
"patient,  listening  objects".    Whatever  the  content  of  the  narration,  in 
the  process  of  being  narrated,  it  becomes  "lifeless  and  petrified",  and 
thus  alienating  (Freire,  1970,  p.  56).    The  words  used  in  the  narration 
are  powerless,  meaningless  and  abstract.    They  lack  the  power  of  transfor- 
mation.   Memorization  of  isolated  facts  are  deposited  (the  "Banking  Con- 
cept" of  education)  within  the  object.12    Teacher-students  exist  as  contra- 
dictions, opposing  forces.    Slogans  and  "communiques"  are  handed  down  tc 
the  students.    Communication  is  vertical.    Emancipatory  educational  praxis 
seeks  to  reconcile  the  contradiction  between  teacher-students  so  that  both 
are  "simultaneously  teacher  arid  student"  (Freire,  1970,  p.  58). 
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The  t.Mch'T-st'Mpnt  contradiction  is  r  ij*.ol  vi-d  by  breaking  the  vertical 
p-itterns  of  C71 "  iun  1  cat  1  on  ( o  n  1 1  -dialugic  pattern 
A 

over 

B  -  communique) ,  dnd  establishing  a  horizontal  relationship  (Dialogic 
A  with  B  -  C'jnnunicdtion/intercoiiiiunication)  (Freire,  19/3,  pp.  45-6). 

The  banking  concept  of  education  is  based  on  a  distorted  understanding 
of  subjectivity  and  objectivity,  i_._e.  the  separation  between  acting  sub- 
jects and  objects  of  experience.    Freire  states  that 

Implicit  in  the  banking  concept  is  the  assumption  of  dichotomy 
between  nan  and  the  world:    man  is  merely  in  the  world,  not  with 
the  world  or  with  others;  man  is  spectator~not  recreator.  Tn 
this  view,  nan  is  not  a  conscious  oeing;  he  is  rather  the  posses- 
sor of  a  consciousness:    an  empty  "mind"  passively  open  to  the 
reception  of  deposits  of  reality  from  the  outside  world.-  For 
example,  rny  desk,  my  books,  my  coffee  cup,  all  the  objects  before 
me       as  bits  of  the  world  which  surrounds  me       would  be  'inside1 
me,  exactly  as  I  am  inside  my  study  right  now.    This  view  makes 
no  distinction  oetween  being  accessible  to  consciousness  and 
entering  consciousness.    The  distinction,  however,  is  essential: 
the  objects  which  surround  me  are  simply  accessible  to  my  con- 
sciousness, not  located  within  it.     I  am  aware  of  them,  but  they 
are  not  inside  me  (Freire,  1970,  p.  62). 13 

The  educator's  role  within  the  banking  concept  is  that  of  one  who 
regulates  "the  way  the  world  'enters  into'  students".    He/she  organizes 
the  process  of  learning,  and  in  a  real  sense,  control s  the  learning  pro- 
cess,^ m  order  to  make 

deposits  of  information  which  he  considers  to  constitute  true 
knowledge.    And  since  men  'receive'  the  world  as  passive 
entities,  education  should  make  them  more  passive  still,  and 
adapt  them  to  the  world.    The  educated  man  is  the  adapted  man, 
because  he  is  better  'fit'  for  the  world  (Freire,  1970, 
pp.  62-63). 

From  the  beginning  to  end,  the  process  is  in  the  control  of  the  educator/ 
teacher.15    There  are  two  stages  to  this  process  of  planning  for  the  learn- 
ing situation.     In  the  first  stage,  the  educator  "cognizes  a  cognizable 
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object"  while  preparing  lessons,  and  in  the  second  stage  *he  teacher 
lectures  to  his/her  students  concerning  that  object.    The  students  receive 
these  messages  given  by  the  teacher,  and  perhaps  menorize  them,  but  they 
are  not  called  upon  to  "know%  to  actively  engage  in  thinking.    There  is 
no  need  for  students  to  practice  any  "act  of  cognition"  because  the  object 
of  cognition  belongs  to  the  teacher  rather  than  being  a  "medium"  which 
evokes  critical  reflection  of  both  teachers  and  students.    Thus,  "in  the 
name  of  'preservation  of  culture  and  knowledge1  we  have  a  system  which 
achieves  neither  true  knowledge  not  true  culture"  (Freire,  1970,  pp.  67- 
63). 16 

The  notion  of  "objects  of  experience"  as  being  media  which  evoke  cri- 
tical reflection,  critical  thinking  on  the  part  of  both  teacher  and  stu- 
dents emphasizes  communication  between  teacher  and  students,  and  it  is  in 
communication  (dialogue)  that  meani nq  is  arrived  at.    Thus,  the  teacher's 
thinking  is 

authenticated  only  by  the  authenticity  of  the  student's  thinking. 
The  teacher  cannot  think  for  his  students,  nor  can  he  impose  his 
thoughts  on  then.    Authentic  thinking,  thinking  th.it  is  concerned 
about  reality,  does  not  take  place  in  ivory  tower  isolation,  but 
only  in  communication.    If  it  is  true  that  thought  has  meaning 
only  when  generated  by  action  upon  the  world,  the  subordination 
of  students  to  teachers  becomes  impossible  (Freire,  1970,  pp. 
63-64). 17 

Hence,  social  reality  (context)  becomes  the  text-analogue  for  investigation 
(cf .  Koetting,  1979,  Chapter  II).    However,  Freire's  intent  here  is  to  go 
beyond  intersubjecti ve  understanding  (meaning;  Verstehen) .    His  pedagogy 
is  action-oriented,  i ,e.  meanings  must  lead  to  "taking  action  on"  tne  new 
meanings.    If  no  action  is  taken,  we  are  left  with  "mere  verbalism".  Yet 
Intersubjecti vo  communication,  mutual  understanding  is  essential  in  that 
1t  *$  necessary  for  emancipation. 
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The  notion  of  teacher-student  with  students-teachers  is  important  in 
understanding  the  social  relations  of  the  educational  conte>    and  also  in 
understanding  the  emancipatory  intent  of  Freire's  pedagogy.    Tredi ti onal ly , 
the  idea  of  teacher-students  has  established  a  contradiction  (tension)  in 
the  way  that  education  is  understood.    The  notion  teacher-studentc  estab- 
lishes authority/power  wherein  a  teacher  is  viewed  as  having  knowledge  and 
therefore  "teaches"'  people  (students)  who  do  not  have  that  knowledge.  The 
banfc'Uic,      icept  of  education  is  quite  clear  here,  and  how  a  teacher  pre- 
pares for  teaching  is  clear  alio.    The  instructional  desiqn  model,  as  a 
means  of  organizing  the  instructional  process,  would  be  effective  in  this 
view  of  education.    Freire  refers  to  thi^  process  as  "anti -di al ogfc"  be- 
cause it  establishes  a  vertical  pattern  of  communication. 
A 

over 

B  =  handing  out  communiques. 
This  contradiction  (teacher-students)  is  resolved  by  establishing  a  hori- 
zontal relationship/pattern  of  communication  within  the  educational  context 
A  with  B  =  connunication/intersubjecti ve  communication.    This  is  the  dia- 
logical  model.    The  social  relationships  within  this  context  are  seen  as 
teacher-student  with  students-teachers ,  meaning  that  the  teacher 

is  no  lonqor  merely  the  one-who-teaches ,  but  one  who  is  himself 
taught  in  dialogue  with  the  students,  who  in  turn,  while  being 
taught  also  teach.    They  become  jointly  responsible  for  a  process 
in  which  all  qrow.    In  this  process,  arguments  based  on  'author- 
ity* are  no  longer  valid;  in  order  to  function,  authority  must 
be  on  the  side  of  freedom,  not  aqainst  it.    Here,  no  one  teaches 
another,  nor  is  anyone  self-taught.    Men  teach  each  other, 
mediated  by  the  world,  by  the  cognizable  objects  which  in  banking 
education  are  'owned'  by  the  teacher  (Freire,  1970,  p.  67). 

Thus,  in  one  phrase,  teacher-student  with  students-teachers,  Freire  has 

radically  altered  the  conceptual  understanding  of  social  relationships 
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within  the  educational  context.    In  re-naming  the  subjects  involved  in  the 
context,  the  context  can  be  transformed.    In  order  for  the  transformation 
to  take  place,  however,  subjects  within  that  context  must  act  on  the  new 
understandings,  the  new  meanings.    The  praxis  is  inseparably  inherent  in 
the  theory. 

Problen-Posing  Education  and  Consciousness 

Imposing  "knowledge"  from  above  (depositing  communiques),  pre-packag- 
ing reality  to  be  learned  by  students  is  the  form  learning  takes  in  the 
scientifically-oriented  view  of  education.    The  starting  point  in  emanci- 
patory education  is  the  "problem-posing"  view,  i .e.  the  situation  involved 
in  the  learning  process  is  posed  to  the  subjects  as  problematic.    Thus,  not 
only  is  consciousness  of  "objects"  a  focal  point,  but  consciousness  turned 
in  upon  itself  (self-reflection)  and  the  subject's  relationship  to  the 
"objects"  and  its  own  awareness,  results.    This  greater  awareness  of  self 
In  rt.ation  to  what  is  being  learned  is  enancipatory  praxis.    "Acts  of  cog- 
nition" are  the  aim,  not  "transferral  of  information"  (Freire,  1970,  pp. 
66-67).    It  is  thus  through  dialogue  that  the  new  relationship  of  teacher- 
stiident  with  students-teachers  is  formed. 

Since,  in  this  view,  the  person  is  not  seen  as  the  absolute  center  of 
consciousness  (recognizing  the  social  determinants  of  consciousness),  eman- 
cipation cones  from  a  critical  awareness  of  one's  context,  and  taking  ac- 
tion on  that  awareness  (praxis),  mediated  by  the  world  (context).  Problen- 
posing  education,  as  a  method,  insures  constant  re- formation  of  reflections 
by  the  teacher-stu^  nt.    Students-teachers,  no  longer  passive  recipients 
of  communiques,  are  now  seen  as  "critical  co-investigators  in  dialogue 
f  with  the  teacher"  (Freire,  1970,  p.  68).    The  teacher-student  constantly 

302 

ERJC  3  j 


re-considers  the  "content"  of  dialogue  as  the  students-teachers  present 
theff  own  interpretations  and  understandings. 

The  role  ofthe  problem-posing  educator  is  to  create,  together 
with  the  students,  the  condition*-    -der  which  knowldge  at  the 
level  of  the  doxa  is  superseded  ,y  true  knowledge,  at  the  level 
of  the  logos  (Freire,  1970,  p.  68). 

And  this  leads  to  "emergence  of  consciousness"  and  "critical  intervention 
in  reality".18 

The  problem-posing  praxis  of  education  uses  the  existential  context 
of  the  subject,  the  concrete  historical-biographical  context,  as  its 
starting  point.    Students-teachers  develop  their  "power  to  perceive  criti- 
cally th_e        they  exist  in  the  world  with  which  and  jin  which  they  find 
themselves;  they  cone  to  see  the  world  not  as  a  static  reality,  but  as  a 
reality  in  process,  in  transformation"  (Freire,  1970,  p.  71).    The  rela- 
tionship between  theory  and  praxis  is  drawn  into  focus  when  the  subject 
becomes  aware  that  his/her  perception  of  him/herself  in  context  influences 
his/har  action  within  that  context. 

Problem-posing  education  has  no  set  systematized  body  of  knowledge  to 
be  "handed  down"  or  "distributed  to"  students.    Knowable  objects  -  always 
contextually  based  -  mediate  the  teacher-student,  students-teachers  _as  sub- 
jects within  the  learning  process.    The  dialectical  relationship  of  these 
subjects  is  established  in  dialogue.    It  is  the  subject's  perception  of 
context  (knowledge  object)  that  is  brought  forth  in  the  dialogue  and  open 
to  critical  reflection. 

It  is  only  within  an  educational  context  that  "allows  for"  the  sub- 
ject's interpretation  of  his/her  reality  (context)  that  emancipatory  edu- 
cation can  take  pMce.    The  form  or  presenting- that  interpretation  will  be 
addressed  later  in  this  paper.    The  important  understanding  at  this  point 
1n  ny  discussion  Is  that  «hen  the  subject  is  given  opportunity  to  present 
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his/hiT  view  or  interpretation  of  reality,  this  interpretation  is  open  to 
critical  reflection  through  dialogue.  In  a  sc  i  ent  1  f  i  cal ly-ori  tinted  view 
of  education,  the  subject's  interpretation  of  reality  is  usually  not  ad- 
dressed, or,  if  it  is,  the  questions  asked  by  teachers  are  so  structured 
that  very  specific  answers  are  required,  and  if  the  student  does  not  re- 
spond ,vith  answers  that  ''fit"  the  questions  with  predetermined  "right" 
answers,  the  student  is  "wrong". 

The  rightness/wrongness  of  responses  to  questions,  although  perhaps 
1  Hijitinate  within  a  scientifically-oriented  model  of  education,  is  a  sim- 
plistic reduction  of  the  learning  process  when  the  notion  of  Verstehen  is 
introduced.    When  the  method  Verstehen  is  acknowledged  as  a  valid  form  of 
reasoning  (cf .  Koetting,  Chaper  II),  rightness/wrongness  can  only  be  deter- 
mined in  terms  of  adeq.acy  and  accuracy  of  interpretation,  which  allows 
for,  or  acknowledges,  diverse  expression.    Diverse  expression  of  responses 
to  questions  needs  critical  analysis  of  those  responses,  and  hence  the  need 
for  a  critical  science.    Critical  science  has  its  roots  in  dialogics  and 
"critical  thinking"  which  are  characteristics  of  emancipatory  educational 
praxi  s. 

Theory  of  Dialogics  and  Critical  Thinking 

For  Freire,  dialogue  is  the  "encounter  between  men  mediated  by  the 
world,  in  order  to  name  the  world"  (Freire,  1970,  p.  76).    There  are  cer- 
tain conditions  required  of  subjects  who  enter  into  dialogue: 

1.  a  profound  love  of  men 

2.  humi 1 i  ty 

3.  an  intense  faith  in  man  (this  is  an  a  priori  faith  in  the  person) 

4.  trust  (established  through  dialogue) 
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5,  hope  (rooted  in  the  person's  incompleteness,  and  recognition 
of  that  incompleteness;  constant  search) 

6.  critical  thinking  (Freire,  1970,  pp.  78-82), 

These  requirenents  denand  total  commitment  to  the  process  of  dialogue 
fron  those  who  choose  to  enter  into  the  dialogic  relationship.    They  are 
neither  naive  nor  unworkable.    They  become,  for  subjects  engaged  in  emanci- 
patory praxis,  a  basic  orientation  to  life. 

The  term  critical  thinking,  as  a  necessary  element  in  dialogue,  needs 

to  be' pursued  and  delineated  further.    Critical  thinking  is  thinking  which 

discerns  an  individual  solidarity  between  the  world  and  men  and 
admits  of  no  dichotomy  between  then       thinking  which  perceives 
reality  as  process,  as  transformation,  rather  than  as  static 
entity       thinking  which  does  not  separate  itself  from  action,  but 
constantly  immerses  itself  in  temporality  without  fear  of  the 
risks  involved.    Critical  thinking  contrasts  with  naive  thinking, 
which  sees  'historical  time  as  a  weight,  a  stratification  of  the 
acquisitions  and  experiences  of  the  past',  from  which  the  present 
should  emerge  normalized  and  'well-behaved'.    For  the  naive 
thinker,  the  important  thing  is  accomodation  to  this  normalized 
'today'.    For  the  critic,  the  important  thing  is  the  continuing 
transformation  of  reality,  in  behalf  of  the  continuing  humaniza- 
tion  of  men  (Freire',  1970,  p.  81). 

Dialogue  requires  critical  thinking  ana  is  capable  of  generating  cri- 
tical thinking.    Communication  is  based  on  dialogue,  and  education  is  based 
on  communication.    Communication  is  concerned  with  meaning,  understanding. 
Relating  this  notion  to  Habermas'  theory  (1971),  the  practical  interest  of 
arriving  at  mutual  understanding  is  in  evidence^    Relating  understanding 
to  critical  thinking  and  interpretation  roots  emancipatory  education  in 
the  critical  sciences.    In  the  critical  sciences,  the  paradigm  for  knowl- 
edge is  no  longer  the  "observation"  but  the  "dialogue"  (Habermas,  1973, 
P.  ID-19 

When  both  teacher  and  students  address  their  "act  of  cognition"  to 
the  mediating  object,  then  the  contradiction  between  them  is  able  tc  be 
resolved.  Thus, 
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the  dialoqical  character  of  education  as  the  practice  of  freedom 
does  »iot  beqm  when  the  teacher-student  meets  with  the  students- 
teachers  in  a  pedaqogical  situation,  but  rather  when  the  forner 
first  asks  himself  what  he  will  dialogue  with  the  latter  about. 
And  preoccupation  with  the  content  of  cnalogue  is  really  preoccu- 
pation with  the  program  content  of  education  (Freire,  1970,  pp. 
81-82). 

Within  an  anti-dialogic  model  (e.g.  banking  education,  scientif icai ly- 
oriented  education,  the  instructional  design  model),  the  question  of  curri- 
culum content  is  seen  as  program-content  which  the  teacher  will  present  to 
his/her  students.    In  organizing  the  program  for  study,  the  teacher,  in 
essence,  has  designed  and  answered  his/her  own  questions  concerning  that 
content.    Within  a  dialogic  model  (problem-posing,  teacher-student  with 
students-teachers),  program  content  of  education  is  neither  a  gift  nor  an 
Imposition  (i  .e.  bits  of  informatior/data) ,  but  rather  the  "organized, 
systematized,  and  developed  're-presentation1  to  individuals  of  the  things 
about  which  they  want  to  know  more"  (Freire,  1970,  p.  82).  Thus,  the  tea- 
cher's role  is  to  "dialogue"  with  students-teachers  about  their  view  of  the 
world,  rather  than  impose  their  own  view  on  them.    The  teacher-student  must 
realize  that  the  students-teachers'  view  of  the  world,  manifested  by  their 
action,  reflects  their  "situation  in  the  world"  (ct.  Freire,  1970,  p.  85). 
In  order  to  determine  the  curriculum  content  of  education,  we  must  turn  to 
the  reality  which  "mediates"  individuals,  and  to  their  preception  of  that 
reality  as  held  by    eachers  and  students  (£f.  Freire,  1970,  p.  86).  This 
1s  a  radically  different  view  of  the  educational  process  than  that  found 
in  the  Instructional  design  model  (e.g.  Kemp,  1977;  8anathy,  1968;  Gagne 
and  Brlggs,  1974,  etc.),  wherein  the  process  itself  is  pre-planned  by  the 
teacher,  with  minute,  specified  outcomes,  and  the  emphasis  1s  on  the  final 
product  structured  according  to  those  stated  outcomes.    The  instructional 
design  model  does  not  adrift  of,  nor  allow  for  varying  interpretations  of 

306 


  I 

\ 

\ 

i 

symbols,  much  less  critical  analysis.  ,  There  is  no  need  for  critical  anal 
ysls  when  ends  are  very  specifically  defined. 

The  individual's  perception  and  articulation  of  reality  that  "medi- 
ates", or  intervenes  in  their  lives  becones  the  "subject  matter"  for  anal 
ysis  when  re-presented  to  the  individuals  and  posed  as  a  problem.  This 
reality  needs  to  be  seen  as  a  problem  before  it  can  be  acted  upon  and  the 
context  transformed.    The  context  cannot  be  transformed  until  subjects 
understand  that  they  have  the  capacity  to  intervene  in  their  own  context 
and  change  that  context.    They  then  need  to  take  action  on  their  under- 
standings (cf.  Freire,  1973,  p.  48). 

Curriculum  Content:    Thematic  Universe 
and  Generative  Theme 

In  the  dialogic  theory  of  action,  where  subjects  meet  in  cooperation 
"to  transform  the  world"  (context),  all  are  responsible  for  curriculum 
content.    This  content  is  based  on  the  "thematic  universe"  of  students- 
teachers.    The  thematic  universe  represents  the  students-teachers1  "pre- 
occupations" within  their  context,  the  "things  about  which  they  want  to 
know  more",  and  also  their  perception  of  that  context.    These  themes  are 
"organized,  systematized,  and  developed",  and  then  "re-presented"  to  then 
posed  as  problems  (Freire,  1970,  p.  82). 

The  form  this  process  takes  would  beoin  with  the  problem-posing  con- 
text.2°    Th<*  means  asking  questions  and  also  "calling  into  question".  It 
Is  an  unnaskinq  of  "social  constraints"  and,  qo'lng  a  step  further,  ques- 
tioning the  reasons  why  those  constraints  exist.    This  is  accomplished  by 
constructing  "qenerative  themes".    A  generative  theme,  based  on  students- 
teachers  perceptions  of  their  world,  established  through  di^ogue,  could 
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be  concepts,  phrases,  works,  etc.,  that  are  chosen  and  analyzed  in  two 
staqes:    codification  and  decodi f ication. 

The  first  staqe,  codification,  consists  of  re-presenti n^  the  "object 
of  reflection"  to  the  subjects  in  a  form  identifiable  to  them,  and  related 
to  their  experience.    For  example,  Freire  used  photographs  and  drawings 
depicting  the  existential  situations  of  the  people  with  whom  he  worked. 
The  visuals  used  were  familiar  to  his  subjects  because  they  contained  situ- 
ations and  events  based  on  the  subjects'  own  descriptions  of  their  life- 
situations.    These  "codified"  visuals  become  the  objects  that  mediate  the 
subjects  in  their  critical  analysis,    the  codifications  become  "cognizable 
objects,  challenges  towards  which  the  critical  reflection  of  the  decoders 
should  be  directed"  (Freire,  1970,  p.  107).    The  cognizable  objects  (visual 
re-presentations  of  the  subjects  in  life-situations),  posed  as  problems  to 
the  subjects,  depict  the  situational ity  of  the  subjects.  Self-reflection 
upon  this  situational ity  is  reflection  about  the  very  "condition"  of  exis- 
tence, namely,  "critical  thinking  by  means  of  which  men  discover  each  other 
to  be  *in  a  situtdtion"1  (Freire,  1970,  p.  100).    When  this  situation  (con- 
text) is  seen  as  an  "oDjecti ve-probl emat ic  situation",  subjects  reach  the 
stage  wherein  the  ability  to  intervene  in  their  self-formative,  historical 
context  becones  a  possibility. 

Intervention  in  reality  --  historical  awareness  itself  thus 
represents  a  step  forward  from  ene^ience,  and  results  from  the 
conscient izacao  of  the  situation.    Conscienti zacao  is  the  deep- 
eninq  of  the  attitude  of  awareness  character! sffc^of  all  emer- 
gence (Freire,  1970,  po.  100-101). 

The  second  stage  of  analysis,  decodi  f icat^on,  consists  of  teacher- 
student,  students-teachers  reflecting  critically  (dlalogics)  on  the 
mediating  objects  (e.g.  visuals)  thus  external  1 zinq  their  "thematics"  and 
consequently  nakinq  "explicit"  their  "real  consciousness"  of  the  world 
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(Freire,  1970,  p.  108). 21    During  this  time,  through  dialogue,  interpreta- 
tions are  challenged  and  understandings  questioned,  constantly  posing  the 
object  of  discussion  as  problematic.    Through  this  process,  which  Freire 
refers  to  as  "conscientization",  subjects  can  arrive  at  a  greater  awareness 
of  the  social  context  which  foms  their  lives,  and  also  create  awareness  of 
their  capacity  to  intervene  and  transform  it. 22 

The  process  of  decoding  the  mediating  objects  under  analysis  thus  con- 
sists in  investigation  of  the  subjects'  thinkinq  concerning  their  life- 
situation.    Thematic  investigation,  which  deepens  historical  awareness, 
Decomes  educational.    At  the  same  time  "all  authentic  education  investigates 
thinking"  (Freire,  1970,  p.  101).    Investigating  the  subjects'  thinking 
1e  iS  to  further  investigation,  hence  education  and  thematic  investigation 
are  "simply  different  moments  of  the  same  process"  (Freire,  1970,  p.  101 ) - 

When  subjects  begin  to  make  explicit  their  views  of  the  world,  they 
begin  to  see  how  "they  themselves  acted  while  actually  experiencing  the 
situation  they  are  now  analyzing,  and  thus  reach  a  'perception  of  their 
previous  perception1 H  (Freire,  1970,  p.  108).    Achieving  this  awareness, 
reality  is  perceived  differently:    "By  broadening  the  horizon  of  their  per- 
ception, they  discover  more  easily  in  their  'background  awareness1  the  dia- 
lectical relations  between  the  two  dimensions  of  reality."    Thus  the  pro- 
cess of  decodi f icati on  brings  about  new  perceptions  and  the  development  of 
"new  knowledge"  (Freire,  1970,  p.  108). 

The  Subject  as  Praxis 

Through  this  learning  process,  the  subjects  Involved  _are  praxis  -- 

the  praxis  which,  as  the  reflection  and  action  which  truly  trans- 
forms reality,  is  the  source  of  knowledge  and  creation  ...  It 
is  as  transforming  and  creative  hcinqs  that  men,  in  their  perma- 
nent relations  with  reality,  produce  not  only  material  goods 
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tnvjiblf-  objects       but  also  soc  1  al   institutions,  ideas  and  con- 
cepts (rreire,  l'J/0,  p.  01 ). 

Thus,  as  I.*.",  js  "ho  are  praxis,  the  mrfi vidual ,  in  contrast  to  all  other 
creatures,  can  V  serge  from  the  worTd,  objectify  it,  and  in  so  doing,  can 
understand  it  and  transform  it  ./ith  their  labor"  (Treire,  19/0,  p.  119). 

Reflection,  and  subsequent  d.liun  on  understandings  arrived  at  t fi rough 
reflection,  ]^,uis  to  the  possibility  of  emancipatory  educational  praxis. 
Individuals  within  this  emancipatory  model  become  responsible  for  the  direc- 
tion of  their  lives,  and  play  a  major  part  in  determining  the  content  under 
investigation.    3asic  literacy  skills  take  on  the  dimension  of  giving  power 
to  individuals  in  controlling  their  destinies,  giving  them  access  to  "in- 
formation" previously  excluded  from  their  experience. 

Freire's  concern  in  emancipatory  education  is  based  on  transformation 
of  the  world  (context)  through  praxis.    His  praxis  (action)  is  "informed" 
and  inseparable  from  theory.    Verbalism  or  activism  results  in  separating 
this  relationship.    At  the  center  of  this  view  of  educational  praxis  are 
epi stemol ogical  issues.    Reflection  and  critical  thinking  become  modes 
of  inquiry  into  the  situational i ty  of  life.    Freire  thus  allows  for,  or 
acknowledges  as  legitimate,  alternate  forms  of  inquiry  into  social  set- 
tings.   A  radical  positioning  of  the  subject  within  a  context  over  which 
the  person  can  "gain  control",  to  unmask  seeming  constraints  and  make 
decisions  that  transform  that  context,  is  based  on  critical  thinking,  cri- 
tical consciousness.23    Critica^  thinking,  subjective  knowledge,  truth, 
"authority",  the  very  concept  of  knowlege,  are  clearly  embedded  in  Freire's 
view.    These  are  ppi stemol ogical   issues  that  Habermas'  theory  of  knowledge 
and  interest  (1971)  brings  into  clearer  focus. 


Di  scusslon 

Freire's  view  of  education,  based  on  critical  consciousness,  critical 
thinking,  the  capacity  to  transform  social  context,  the  theory  of  dialo- 
gics,  etc.,  necessarily  focuses  on  communication  between  teacher-student, 
students-teachers,  and  also  personal  interpretations  of  students-teachers1 
life-situations.    These  situations,  posed  as  problems,  can  be  critically 
analyzed,  new  understandings  and  interpretations  arrived  at,  and  possible 
action  taken  on  those  understandings  and  interpretations. 

The  valuft.jjt.Freire's  framework  1  ies  in  his  view  of  the  learner,  his 
emphasis  on  critical  awareness  of  life  context,  his  belief  in  the  capacity 
of  subjects  to  take  an  ac.ive  part  in  changing  that  context,  the  manner  in 
which  curriculum  content  is  determined,  and  Freire's  seeing  as  valid  (and 
yet  open  to  critical  analysis)  subjects'  personal  interpretations  of  t.\eir 
world.    These  are  the  very  points  that  others  have  been  critical  of  Freire's 
view  of  education  (cf.  for  example,  Stanley,  1978  and  Berger,  1976). 

Stanley's  (1978)  critique  of  Freire's  view  of  education  is  posed  in 
the  form  of  two  problems:    the  problem  of  utopianism,  and  the  problem  of 
unanticipated  social  consequences.    I  would  like  to  explore  each  of  these 
problems  in  turn. 

The  Problem  of  Utopianism 

According  to  Stanley,  utopianism  is  evident  in  Freire's  uncritical 
tendency  to  view  the  notion  of  literacy  as  the  "key  to  liberation  and  a 
life  of  rational  action  for  all  persons.    This  is  to  say  that  he  does  not 
apparently  take  much  note  of  the  complexities,  much  less  the  dark  side,  of 
the  notion  of  liberation  itself  (Stanley,  1978,  p.  227).    The  notion  of 
liberation/emancipation  contains  certain  ambiquitles  that  Freire  has  not 


dealt  with.    In  what  way  does  consciousness  contribute  to  the  subject's 
making  his/her  own  world  and  controlling  his/her  own  context?    Is  not 
literacy,  the  notion  of  "naming  the  world  in  order  to  transform  the  world", 
too  simplistic  and  insufficiently  explicated  by  Freire  in  order  to  legiti- 
mate his  emancipatory  model  of  education? 

To  make  a  simple  equation  of  "literacy  education  v  critical  conscious- 
ness =  liberation"  reduces  Freire's  complex  view  of  education  to  an  input/ 
output  view.    There  are  no  "guarantees"  in  Freire's  view  that  emancipation 
of  the  subject  will  result.    The  subject  must  take  action  on  his/her  new 
understandings      1  hence  bring  about  personal  liberation.    It  cannot  be 
done  for  the  subject  by  anyone  other  than  the  subject.    What  Freire  states, 
however,  is  that  in  personalizing  the  world,  in  naming  the  world,  in  be- 
coming aware  that  social  structures  are  not  rigidified  and  "the  way  things 
are",  the  possibility  for  personal  change,  and  hence  social  change  is  in- 
creased,   the  creation  of  culture  according  to  subjects'  view  of  society 
1s  in  the  hands  of  those  who  make  up  that  culture.    What  is  thus  "non- 
utopian"  in  Freire's  view  is  the  political  nature  of  education,  and  the 
resultant  inpact  critical  consciousness  can  bring  to  bear  on  that  aware- 
ness : 

Irrespective  of  its  most  obvious  functions  such  as  the  sorting 
out  of  children  into  occupational  categories  and  teaching  curri- 
culum, the  essential  feature  of  schooling  according  to  Freire,  is 
the  formation  of  a  child's  consciousness.    His  perception  of  him- 
self and  the  world  in  which  he  lives,  his  ability  to  act  upon,  to 
control  and  to  transform  the  social  world  are  developed  within 
the  school.    The  organization  of  knowledge  and  the  particular 
pedagogical  relationship  which  it  entails  and  utilizes  becomes 
political  elements  in  a  system  of  social  control.    Thus  the  eco- 
nomic and  political  power  of  the  dominant  classes  is  converted 
through  education  into  the  individual's  self  and  social  aware- 
ness.   Through  his  analysis  of  traditional  forms  of  'banking 
education',  Freire  contributes  to  the  argument  about  how  cultural 
heqemony  may  operate  through  schooling,  and  puts  forward  the  pos- 
sibility of  forming  a  counter  hegemony  through  education  f Mac- 
Donald,  1977,  p.  81). 
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The  relationship  between  literacy  and  action,  according  to  Stanley 

(1970)  also  contains  the  possibility  of  latent  elitisn: 

He  who  believes  himself  to  understand  the  dimensions  of  true  con- 
sciousness, whatever  they  are,  must  necessarily       however  tem- 
porarily,     play  the  role  of  an  elitist  guiding  the  unenlightened 
to  their  proper  destiny,    Freire's  views  .  .  .  place  an  extra- 
ordinary enphasis  upon  education  as  an  instrument  of  liberation 
(pp.  228-229). 

This  criticism  of  the  latent  elitisn  in  Freire's  thinking  is  more  force- 
fully stated  by  Berger  (1976),    Berger's  critique  sees  in  Freire's  writings 
a  "hierarchy  of  consciousness"  wherein  cognitive  "superiority"  is  estab- 
lished:   "The  cognitively  superior  individual  is,  by  virtue  of  his  con- 
sciousness, at  a  higher  level  of  freedom,  and  thus  of  humanity"  (pp.  124- 
125).    Berger's  thinking  rests  on  the  notion  of  "information,"  i.e.,  if  we 
talk  in  terns  of  information  that  a  person  has  in  comparison  to  another, 
then,  indeed,  a  hierarchy  can  be  established.    For  example,  a  teacher  has 
a  specified  body  of  information  that  he/she  teaches  to  students  who  sup- 
posedly do  not  have  that  information.    Yet  students  also  have  a  body  of 
information.    They  are  not  vessels  to  be  filled  (deposits).    It  is  not  a 
question  of  quantity  or  quality.    I  believe  Berger  misinterprets  Freire's 
notion  of  expanded  consciousness.    Freire  is  not  concerned  with  a  "cogni- 
tive hierarchy".    He  is  concerned  with  the  subjects  understanding  of,  per- 
ception of,  and  interpretation  of  his/her  world  (context).    In  critically 
analyzing  fhese  understandings,  perceptions  and  interpretations,  the  intent 
is  to  pose  these  views  as  a  problem  and  bring  them  to  the  consciousness  of 
individuals  so  that  action  (cultural  action  for  freedom)  can  be  taken  on 
these  understandings.     It  is  in  the  action  taken  that  the  possibility  for 
emancipation  from  constraints  can  be  brought  about. 

I  need  to  point  out  also  that  in  determining  curriculum  content, 
within  Freire's  view  of  teacher-student  with  students-teachers ,  all  share 
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in  the  (level opnent  of  that  curriculum.    The  teacher-student  has  the  right 
to  "pose  as  problematic"  existing  reality,  to  question  and  "call  into  ques- 
tion" views  and  interpretations  of  reality,  and  this  hold"  equally  for 
students-teachers.    This  is  so  because  educational  content  is  dial ogical . 
Hence  the  teacher-student  also  has  the  right  to  "participate  by  including 
themes  not  previously  suggested"  (Freire,  1970,  p.  114). 24    jhe  theory  of 
dial ogics  as  outlined  by  Freire  cannot  be  practiced  by  a  person  who  per- 
ceives him/herself  as  "cognitively  superior"  to  the  subjects  with  whom  they 
interact.    Reviewing  the  characteristic  of  dialogics  (cf.  Freire,  1970, 
pp.  78-82),  if  these  features  become  part  of  the  dialogic  event,  an  elitist 
or  superior  attitude  can  be  minimized.    This  admits  that  feelings  of  super- 
iority may  arise,  but  viewed  within  an  overall  framework  of  emancipation 
and  validity  of  personal  knowledge  subject  to  critical  analysis,  the  dan- 
gers of  elitism  can  be  lessened.    Thus,  the  potentiality  for  elitism  in 
Freire's  "rhetoric"  (as  Stanley  claims)  is  indeed  a  ddnger,  yet  the  char- 
acteristics of  true  dialogue  as  outlined  by  Freire  work  toward  eliminating 
that  danger. 

The  Problem  of  Unanticipated  Outcomes 

The  second  problem  with  Freire's  thought  raised  by  Stanley  is  the 
problem  of  unanticipated  outcomes,  i .e. 

Freire  does  not  go  far  toward  exploring  the  practical  implica- 
tions of  his  literacy  proqram  for  the  larger  orders  of  society 
and  culture.    Without  benefit  of  such  sociological  extrapolation 
of  possible  consequences,  there  is  much  risk  in  heedinq  the  call 
to  cultural  revolution  (Stanley,  1978,  p.  230). 

Stanley  states,  for  example,  that  Freire's  sense  of  literacy  education  will 
not  mean  the  same  thing  for  all  people.    Thus,  the  profound  energies  un- 
leashed by  emancipatory  education  could  bring  about  destabil  izat ion  and  the 
"recapitulation  of  past  forms  of  oppression"  (Stanley,  1978,  p.  231). 
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The  unanticipated  outcomes,  whatever  they  miqht  be,  need  to  come  about 
if  the  underlying  assumptions  of  Freire's  view  of  education  are  accepted  as 
valid.    The  inability  of  Freire's  view  to  predict  all-tse  social  Outcomes 
and  ramifications  is  not  a  limitation  of  the  view  itself,  but  a  limitation 
if  seen  within  a  world-view  of  scientifically-oriented,  empirical  model 
of  the  educational  process.    Thus  acceptance  ot  Freire's  view  contains  a 
notion  of  ambiguity  of  outcome.    ResuHs  within  his  view  cannot  be  totally 
predicted  without  destroying  the  emancipatory  intent.    If  we  could  control 
outcomes,  we  would  have  an  empirically  verifiable  process  of  education. 
Yet  this  is  clearly  not  Freire's  view.    A  willingness  to  accept  such  ambig- 
uity of  possible  outcomes  is  necessary  if  Freire's  model  is  accepted  and 
put  into  practice. 

"Naming  the  world",  as  a  step  toward  literacy  education  within  Freire's 
model,  a  step  toward  world  interpretation  and  creation  by  students-teachers, 
is  a  personal  activity  that  has  social  implications.    How  individuals  per- 
ceive their  world  and  communicate  that  perception  influences  behavior. 
Learning  to  "read  and  write",  i.e.  to  communicate,  goes  beyond  simple  "word 
recognition"  and  "reproduction"  of  existing  symbols. 

Either  one  stays  on  the  side  of  operationally  defined  efficiency 
standards  of  literacy  or  one  makes  one's  way  to  a  larger  view  of 
what  literacy  means.    In  that  case  one  finds  oneself  well  beyond 
the  confines  of  technical  definitions;  one  is  in  the  domain  of 
social  and  political  philosophy  .  .  .  sooner  or  later  one  must  opt 
either  against  a  status  quo  or  for  it  and  its  possibilities.  To 
do  neither  is  to  default  on  one's  freedom  of  decision  by  becoming 
a  literacy  technician  at  the  service  of  the  highest  bidder  (Stan- 
ley, 1973,  pp.  213-2?0). 

A  non-technical  conception  of  literacy  education,  and  more  generaMy  for  my 

purposes,  of  education,  can  be  seen  when  literacy  (education)  is  not  treated 

simply  as  a  "ul ti 1 itarian  technique  but  as  a  composite  of  skills  oriented  to 

the  achievemef.t  of  a  certain  quality  of  personal  consciousness  (Stanley, 
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1978,  p.  220) •    Critical  understanding  of  the  world,  and  the  subjects  life 
within  that  world,  is  of  utmost  importance  in  the  daily  living-out  of  exis- 
tence. 25 

In  view  of  my  paper  thus  far,  Freire's  emancipatory  model  of  education 
takes  into  consideration  the  personal  interpretation  of  the  world  by  stu- 
dents-teachers.   These  viev^s  are  seen  as  valid  regarding  forms  of  knowledge 
about  the  world.    Yet  the  dimension  of  critical  thinking,  critic  tl  con- 
sciousness, as  a  form  of  rationality,  a  w=iy  of  arriving  at  personal  knowl- 
edge, poses  these  interpretations  as  problematic.    There  is  no  jDne  inter- 
pretation that  is  the  valid  interpretation.    The  learning  experience  thus 
cannot  be  pre-packaged  for  students.    There  are  only  possible  interpreta- 
tions, and  these  are  open  to  critical  analysjs.    The  existing  world,  and 
teacher-student,  students-teachers  view  of  that  world  become  tt 3  starting 
point  for  knowledge.    What  is  to  be  learned,  even  within  existing  curric- 
ula, is  thus  determined  by  the  teacher-student  with  students-teachers.  The 
critical  issue  here  is  to  begin  to  devplop  ways  in  which  students-teachers 
can  become  involved  in  the  planning  process.    Freire's  framework  offers 
a  radical  alternative  (interpretation)  to  existing  forms  of  education. 
His  position  nay  indeed  be  regarded  as  "utopian''.    Yet  those  who  dismiss 
Freire's  view  in  that  it  is 

Naive  and  unrealistic,  miaht  perhaps  consider  the  substance  of 
the  nature  and  faith  upon  which  their  own  optimism  and  idealism 
rests.    For  to  arque  that  his  views  are  acceptable  in  theory  but 
not  in  practice  is  to  admit  one's  own  failure  to  exercise  control 
over  such  relationships  (Denis  Gleeson,  as  quoted  in  MacDonald, 
1977,  p.  85). 

In  Freire's  emancipatory  model  there  is  no  complete  knowledge  as  such, 
but  rather  a  "knowledge  object"  that  mediates  teacher-student  and  students- 
teachers  as  subjects  in  the  knowing  process.    Dialogue,  i .e.  the  theory  of 
dialoqics  thus  establishes  the  epistemol ogical  relationship  between  these 
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subjects  in  the  knowing  process  (c£.  MacDonald,  1977,  p.  83).  Although 
there  are  no  complete  "bodies  of  knowledge"  as  such,  there  are  many  sources 
of  information  that  can  be  brought  to  bear  on  the  learning  process,  along 
with  students-teachers'  interpretations  and  views  of  reality.  Educational 
media  can  provide  those  various  sources  of  information.    The  final  section 
of  this  paper  will  point  to  the  impl ications, and  conceptualization  of  edu- 
cational technology  as  they  relate  to  the  learning  process  that  I  have 
discussed  thus  far.    I  will  argue  that  the  field  of  educational  technology 
has  much  to  offer  education  within  the  framework  of  Freire's  model  of  eman- 
cipatory education.    This  will  demand,  however,  a  re-thinking,  a  re-concep- 
tualizing of  the  basic  concepts  used  in  educational  technology,  and  will 
necessarily  emphasize  students-teachers*  production  of  materials  as  valid 
interpretations  of  their  view  of  reality  for  analysis  within  the  learning 
context. 

Part  II:    Implications  and  Discussion  of  Freire's 
Emancipatory  Model  for  the  Field  of 
Educational  Technology 

In  this  section  of  my  paper  I  want  to  continue  constructing  an  argu- 
ment for  the  necessity  of  expanding  the  conceptual  base  for  the  field  of 
educational  technology.    I  want  to  expand  the  theoretical  base,  which  is 
essentially  behaviorist  theory,  to  include  alternative  forms  of  rational- 
ity.   This  section  will  also  make  explicit  the  implications  for  educational 
technology  that  I  see  within  Freire's  emancipatory  model  of  education. 

I  have  presented  one  possible  alternative  franewo-k  of  schooling,  a 
framework  which  I  believe  begins  to  address  complex  issues  in  the  field  of 
education  generally,  and  the  field  of  educational  technology  in  particuldr. 
Within  the  arpa  of  educational  technology  the  dominant,  accepted  theoretical 
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base  for  understanding  education  is  the  behavioral  framework.    To  expand 
this  theoretical  base  will  necessitate  reconceptual i /i ng  our  underlying 
views  nrt  assumptions  about  education  in  order  to  incorporate  more  radical 
and  divergent  views  other  than  those  commonly  accepted  (i.e.,  the  scienti- 
fic, behavioral  view  of  schooling).     If  I  acknowledge  and  accept  that  there 
are  alternative  Modes  of  rationality  other  than  the  empir.cal  mode  "(cf. 
Koetting,  1979;  liabennas,  1971,  MacDonald,  1975a,  Eisner,  19/9),  then  I 
acknowledge  and  accepc  that  those  involved  in  inquiry  are  capable  of  making 
valid  knowledge  claims,  yet  these  claims  are  open  to  analysis  and  critique. 
Thus  the  limited  view  of  the  subject  (learners)  in  behaviorist  theory  (re- 
active agent  to  stimuli)  is  expanded  to  an  active  subject  capable  of  en- 
gaging in  inquiry. 

Freire's  emancipatory  model  of  education  provides  us  with  an  alterna- 
tive conceptual  framework  for  viewing  schooling.    His  views  are  radically 
divergent  from  those  commonly  held  within  education  generally.    The  value 
of  Freire's  model  lies  in  his  understanding  of  the  "subject-i n-contextM  (a 
critical  concept  in  educational  technology  in  need  of  reconceptual ization) , 
his  notion  of  critical  thinking  (critical  reflection  on  individual  circum- 
stance/context), the  subject's  capacity  to  transform  his/her  context,  and 
the  organization  and  decision  making  regarding  curriculum  content.  Seeking 
knowledge  about  one's  self  and/or  the  world,  and  most  importantly,  one's 
relationship  to  that  world,  for  Freire  is  thus  a  very  active  process, 
as  opposed  to  the  passive,  or  re-active  process  of  behaviorist  learning 
theory. 26    Freire's  view  not  only  acknowledges  diverse  modes  of  rational- 
ity, but  from  the  point  of  view  of  chosing  curriculum  content,  allows  for 
the  students-teachers'  view  to  be  accepted  as  legitimate,  yet  open  to 
critical  analyr,  i  s. 
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In  the  remainder  of  this  paper  I  will  be  concerned  with  providing  one 
possible  alternalive  interpretation  (direction)  and  reconceptual ization  of 
certain  underlying  assunDtions  of  the  field  of  educational  technology.  My 
emphasis  will  be  on  the  notion  of  knowledge's  information,  the  subject-in- 
context,  educational  media^  as  sources  of  information  and  tools  of  commun- 
ication for  curriculum  development  and  evaluation  of  the  instructional  pro- 
cess, and  the  notion  of  emancipatory  educational  praxis. 

The  Need  for  an  Expanded  Theoretical 
Base  in  Educational  Technology 

The  need  for  an  expanded  theory-base  in  educational  technology  is  re- 
lated to  the  underlying  assumptions  mentioned  above.    The  behavioral  theory- 
base  of  educational  technology  is  a  limited  view  of  education  and  places 
limitations  on  how  one  generates/arrives  at  knowledge,  how  the  subject  is 
understood,  and  ho*'  curriculum  is  organized  for  instruction.  Educational 
technology  relies  heavily  on  this  one  mode  of  rationality  (behaviorist 
theory).    The  very  nature  of  behaviorist  theory  structures  the  learning 
situation  to  insure  learning  of  information.    The  subject  is  reduced  to  a 
re-active  agent  in  the  learning  situation,  and  curricula  are  pre-packaged 
and  determined  by  "experts".    There  are  alternative  views  of  education 
ether  than  that  found  in  the  behaviorist  tradition.    Behaviorist  theory  is 
one  possijle  interpretation.    Yet  our  field  has  accepted  behaviorist  theory 
as  the  only  theory  for  using  media  in  education. 

The  behavioral  model  is  reductive,  i .e.  it  takes  a  very  complex  social 
reality  (viz.  education)  and  oversimplifies  this  reality  by  operational izing 
the  notion  of  information,^  and  structuring  the  learning  environment  in 
such  a  way  that  incremental  "knowledge"  can  be  attained  and  measured.  Thus 
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certain  students  receive  certain  treatnent(s)  so  that  certain  behavior(s) 
will  result.    This  model  does  not  acknowledge  self-reflection  (interpretive 
understanding)  or  critical  analysis.    "Knowledge"  (information)  has  been 
pre-determined,  and  there  is  no  allowance  for  deviation  from  predefined 
answers.    The  behavioral  model  (e.g.  instructional  design  model)  has  a  con- 
stitutive interest  in  control  (£f.  Koetting,  1979,  Chapter  III).    A  control 
model  applied  to  education  is  an  inadequate  model  when  understanding  of 
human  behavior  is  our  intent.    A  control  model  limits  the  possible  respon- 
ses that  students-teachers  can  make  when  pursuing  knowledge. 

An  expanded  theory-base  will  allow  the  field  of  educational  technology 
to  stay  in  the  main  current  of  educational  th^ry.    This  would,  at  one  end 
of  the  continuum,  keep  us  rooted  in  the  behaviorist  tradition,  and  at  the 
other  end  of  the  continuum,  open  the  possibilities  for  dialogue  with  col- 
leagues in  acadenia  who  are  working  in  a  humanistic,  or  more  radical  frame- 
work of  education.    An  expanded  theory-base  would  thus  be  of  primary  impor- 
tance to  university/college  instructors  in  colleges  of  education,  and  media 
Specialists  at  the  local  level,  who  daily  work  with  teachers  with  diverse 
philosophies  and  frameworks  of  education. 

The  Thought  of  Paulo  Freire:    Basis  for 
Reconceptual izing  Theory 

One  option  for  reconceptual i zi ng  the  underlying  views  and  assumptions 
1n  educational  technology  that  I  have  argued  need  to  be  reconceptual ized 
lies  in  Freire's  emancipatory  model  of  education. 29    Freire's  view  of 
knowledge  regards  the  subject  as  being  active  in  the  pursuit  of  knowledge, 
capable  of  engaging  in  dialogue  and  having  valid  perceptions  and  interpre- 
tations of  the  world.    This  view  of  the  subject  stands  in  opposition  to  the 
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view  of  the  "burner"  in  bohdviorist  theory,  wherein  the  learner  is,  in 
reality,  a  passive  receptor  of  information  that  has  been  Mp ro<jrtiJNj:ie*J M  for 
him/her.    The  subject  for  Freire  is  capable  of  valid  reasoning  and  inter- 
pretation, ond  at  the  same  tune  the  subject's  views  are  open  to  critical 
analysis,  which  is  carried  out  in  the  dialogic  relationship. 

5novl.Lel^  within  Freire's  view  is  arrived  at  through  diverse  forms  of 
inquiry.    "Knowledge"  (Information)  within  educational  technology  is  ar- 
rived at  through  inquiry  that  has  a  constitutive  interest  in  control.  This 
form  of  inquiry,       ;ted  in  behaviorist  learning  theory,  is  inadequate  as 
the  sole  method  of  investigation  for  a  field  of  study  that  must  concern 
itself  with  symbol  systems.     Symbols  are  subject  to  interpretation,  not 
"right  or  wrong"  meanings.    Meanings  are  determined  through  interpretive 
understanding  (cf .  Koetting,  1979,  Chapter  II),  and  various  interpretations 
can  be  viewed  as  valid.    Critical  analysis  and  critical  argument  establish 
the  accuracy  and  ultimate  validity  of  interpretation,  and  this  is  not  based 
on  "authority"  but  on  reasoning  and  critical  thinking. 

The  instructional  design  model  used  in  educational  technology,  by 
its  very  nature  has  a  constitutive  interest  in  control  of  the  process  of 
inquiry.    In  this  model,  what  is  acceptable  as  "right/wrong"  responses  is 
determined  and  defined  prior  to  teaching.    Thus,  there  is  no  room  for  per- 
sonal interpretation  on  the  part  of  students-teachers  that  is  contrary  to 
preconceived  definitions  of  the  "knowledge"  (information)  that  is  to  be 
gained  through  instruction.     The  scientific-rationality  of  certitude  of  out- 
comes is  the  important  understanding  here,  and  if  it  is  not  forth-coming, 
if  the  end  result  (product)  does  not  match  the  stated  objectives,  then  the 
system  is  faulty  and  needs  to  be  re-structured.    The  teacher-student  who 
uses  this  model  operates  on  the  assumption  that  a  "right"  system  can  be 
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devised  through  the  manipulation  of  variables  and  the  control  of  environ- 
mental factors. 

Media  as  Sources  of  Information 

The  importance  that  the  utilization  of  media  has  at  this  point  in  my 
discussion  lies  not  in  viewing  media  as  a  source  of  "knowledge"  that  needs 
to  be  assimulated  by  students  and  then  in  devising  a  test  to  measure  the 
success  of  that  venture.    Rather,  we  need  to  view  media  as  sources  of  in- 
formation that  .eed  to  be  brought  to  bear  on  the  learning  process  and  to 
be  analyzed  and  critiqued  for  the  particular  interpretation  of  reality 
(viewpoint/statement)  it  represents.    This  is  accomplished  through  ques- 
tioning and  "calling  into  question,"  through  interpretation  and  analysis, 
and  _not  through  preconceived  answers  that  are  either  "right/wrong",  e.g. 
objective-type  tests  that  ask  questions  which  are  answered  correctly/in- 
correctly concerning  specific  information  contained  in  the  particular  media 
presentation.    Thus  interpretive  understanding  and  critical  thinking  become 
the  methodologies  of  inquiry. 

"E^e  Organization  of  Curriculum  Content 

The  instructional  design  model,  as  a  means  of  organizing  the  learning 
process,  has  a  constitutive  interest  in  controlling  that  process.  Control 
1s  constitutive  of  the  model  itself,  the  nature  of  the  model.    The  instruc- 
tional developer  (teacher)  makes  all  the  decisions  regarding  the  organiza- 
tion and  planning  of  the  learning  process,  and  this  is  done  usually  prior 
to  meeting  students  who  will  undergo  the  instruction.    One  primary  legiti- 
mating factor  for  using  this  "systematic  approach"  to  designing  Instruction 
1s  the  objective  nature  of  the  results  planned  for.    Yet  methods  of  inquiry 
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have  constitutive  interests.    (£f.  Habemas,  1971).    Empirical  methodology 
has  an  interest  in  control.    This  is  verified  in  praxis  by  exnaining  the 
Instructional  design  model  and  proqrans  that  have  been  desiqned  according 
to  the  model.    Know! edge  is  predetermined,  right/wrong  answers  are  prede- 
termined, evaluation  measures  are  predetermined,  what  students  will  "think, 
feel  and  learn"  is  predetermined ,  by  someone  other  tnan  the  students. 

The  major  difficulty  with  applying  a  control  model  to  the  learning 
process  is  centered  on  questions  that  point  toward  the  "non-neutrality"  of 
education:    "Whose  knowledge  is  it?    Who  selected  it?    Why  is  it  organized 
and  taught  in  this  way?    To  this  particular  group?"  (Apple,  1979,  p.  7). 
Linking  these  questions  with  the  emphasis  on  standardization  of  methodology 
and  outcomes  that  is  characteristic  of  the  instructional  design  model,  and 
the  model's  emphasis  on  control  of  the  learning  process  (cf.  Koetting, 
1979,  Chapter  III),  any  deviation  from  predetermined  outcomes  cannot  be 
considered.    Thus  all  students  who  go  through  the  structured  learning  activ- 
ities of  the  model  are  expected  to  arrive  at  the  same  point  (input-output 
model).    This  is  a  rather  reductionist  and  simplistic  view  of  education  that 
poses  strict  limitations  on  what  is  determined  "legitimate  knowledge",  and 
how  one  arrives  at  legitimate  knowledge. 

If  I  look  at  alternate  forms  of  rationality  (other  than  the  empirical- 
behavioral  form),  I  can  arrive  at  knowledge  through  interpretive  understand- 
ing (Verstehen)  and  critical  science  (Habennas,  1971).    As  I  mentioned 
earlier,  in  working  with  symbol  systems,  e.g.  in  analyzing  the  language  of 
film,  the  language  of  video,  the  language  of  photography,  visual  imagery, 
etc.,  I  am  situated  in  another  mode  of  rationality,  I  am  looking  for  inter- 
pretive understanding.    When  these  interpretations  are  open  to  critical 
analysis,  I  am  situated  in  yot  another  mode  of  rationality,  that  of  critical 
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science,  critical  thinking' and  analysis.     Hie  f>i*h.jv  i oral  model  of  i  location 
do»js  not  us«;/ri»curjni  /e  interpretive  •    l^rst.indiny  or  critical  thinking  as 
nothodol  ogy. 

The  theory  base  for  the  instructional    Jesign  «iodel  flows  from  an  oper- 
ational i/ed  understanding  of  knowledge,  a  view  of  the  "learner"  as  passive 
( "re-acti  veM)  ,  a  status  quo  view  of  society  and  culture,  and  an  o.noirical 
means  for  evaluating  outcomes  (testing).    Freire's  emancipatory  model/view 
of  education  has  a  theory  bdse  rooted  in  his  understanding  of  the  subject 
as  active  in  the  learning  process  (critical  thinking),  the  understanding 
that  social  structures  are  made  by  people  and  hence  changeable,  the  valid- 
ity of  individual  interpretations  of  reality,  and  the  problem  posing  view 
of  education  carried  out  through  dialogue.    Thus,  in  Freire's  model,  fhrc*gh 
the  dialogic  relationship  established  within  the  classroom,  the  teacher- 
student  with  students-teachers  are  responsible  for  "program  content". ^0  To 
talk  about  the  organization  of  curriculum  for  instruction  rs_  to  talk  about 
theory.    The  relationship  of  theory  to  praxis  is  inseparable. 

Within  the  emancipatory  model,  students-teachers'  involvement  in  the 
organization  and  planning  of  curriculum  content  is  thus  insured  from  thp 
very  beginning.    This  notion  of  student  involvement  in  the  organization  of 
content  is  a  radical  departure  from  tie  instructional  design  model  which 
views  responsibility  for  program  content  as  the  function  of  "knowledge 
experts"  who  work  with  instructional  developers  (who  are  usually  the  teach- 
ers themselves),  who  are  working  with  a  "value-neutral"  model  for  organizing 
curriculum  materials.    As  I  argue  elsewhere  (1979,  Chapters  II  and  III),  the 
instructional  design  model   is  not  a  value-free  model.    From  beginning  to 
end,  the  instructional  dfsign  model  has  a  constitutive  interest  in  control 
of  the  learning  process. 
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Paulo  Freire's  node!  of  enancipatory  education  offers  an  alternative 
to  the  instructional  design  ;iodel  user!  in  educational  technology.  Recog- 
nizing that  Freire  develcoed  his  model  for  teaching  adult  literacy  educa- 
tion to  members  of  emerging  countries,  his  ideas  can  still  be  most  fruit- 
fully applied  to  educational  theory  outside  the  framework  of  literacy 
education. 

Freire  utilizes  interpretive  and  critical  modes  of  rationality 
(Koetting,  1979;  Habermai,  1971 ) .    Thus  the  subject  within  Freire's  emanci- 
patory model  is  viewed  a*  capable  of  interpreting  the  world  around  him/her 
and  at  the  same  time,  through  unnasking  constraints  to  emancipation  (accom- 
plished through  dialogue,  i.e.  decorii f ication)  over  which  the  subject  can 
gain  control  in  forminq  his/her  context,  and  exercise  the  critical  activ- 
ity of  changing  that  context. 

Within  Freire's  model,  responsibility  for  curriculum  content  becomes 
not  the  responsibility  o*  authorities  or  experts,  but  is  shared  jointly  by 
the  teacher-student  with  students-teachers.    Thus  all  members  of  the  edu- 
cational situation  participate  in  developing  content  for  instruction. 

I  need  to  examine  a-ternative  ways  of  organizing  curriculum  that  would 
be  consistent  with  Freire's  model,  ways  that  acknowledge  students-teachers 
capable  of  havinq  valid  views  of  the  world  and  at  the  same  time  recognizing 
that  those  views  are  open  to  critical  analysis.    One  such  alternative  is 
the  "presentation/production11  model  of  organizing  curriculum  as  presented 
by  Morrow  and  Suid  (  1977).    This  model  is  relevant  for  my  purpose  here  be- 
cause it  is  rooted  in  the  unuerstanding  that  educational  media  can  provide 
diverse  sources  of  information  that  can  be  utilized  in  the  classroom,  and 
at  the  sane  tHe  provide  the  means  for  personal  expression  and  interpreta- 
tion of  individual  students-teachers'  vi^ws  of  their  social  context.  The 
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theoretical  view  of  the  nature  of  subjects  and  how  they  learn  is  important 
here,  and  is  in  general  agreenent  with  Freire's  views  as  presented  in  this 
paper.    Thus  for  Morrow  and  Suid,  subjects  (students-teachers)  are  most 
actively  involved  in  the  learning  context  from  beginning  to  end. 

Curriculum  Development  and  Praxis 

As  Morrow  and  Suid  (1977)  point  out  in  their  opening  chapter,  people 

learn  about  their  world  and  gather  information  about  their  world  from  a 

variety  of  sources.    When  this  notion  of  "variety  of  sources"  is  applied 

to  classrooms,  these  authors  emphasize  the  use  of  media  in  the  form  of 

student-production.    They  tell  us  that  students  learn  by  doing,  and  that 

Experiences  which  actively  engage  our  hands  and  eyes  stay  with 
us.    Perhaps  the  true  virtue  of  modern  culture  is  the  rich  vari- 
ety of  media  it  affords  for  understanding  and  expressing  ideas 
in  the  arts  and  sciences.    Movies,  radio,  desiqn,  photography, 
print,  and  all  the  other  communication  forms  are  available  to  us 
not  only  as  sources  of  information  and  pleasure,  but  as  graspable 
tools  for  active,  creative,  and,  ultimately,  educational  produc- 
tion (Morrow  and  Suid,  1977,  p.  7). 

The  idea  of  learning  by  ioing,  and  the  notion  that  experience  engaging  our 
hands  and  eyes  scays  with  us  is  not  new.3-    Yet  the  notion  of  student- 
prrduction  of  media  as  sources  for  learning  is  rather  revolutionary  in  that 
it  acknowledges  media,  other  than  print,  as  legitimate  sources  of  informa- 
tion that  can  be  used  in  classroom  settings.    It  also  accepts  a  view  of  the 
subject  as  having  valid  perceptions  of  his/her  world  upon  which  action  is 
based.    These  perceptions  can  then  become  the  basis  fur  dialogue  and  criti- 
cal analysi  s. 

The  notion  of  usinq  diverse  sources  of  information  in  the  classroom 
expands  the  node  of  communication  in  classrooms  in  both  content  area  and 
the  area  of  evaluation. 32  For  example,  a  subject,  theme,  issue,  or  more 
generally,  subject  content,  is  the  starting  point  for  developing  curriculum. 
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This  starting  point  is  the  concern  and  responsibility  of  the  teacher- 
student  with  students-teachers.    Once  the  starting  point  has  been  deter- 
mined,33 the  next  question  focuses  on  the  sources  of  information  that  can 
be  used  in  presenting  information  on  the  particular  topic  chosen.  These 
sources  are  divided  into  desiqn,  pnnt,  photography,  radio,  movies,  tele- 
vision and  stage.34    As  Morrow  and  Suid  (1977)  suggest,  however,  the  cate- 
gories of  media  that  they  use  need  to  be  adapted  by  the  individuals  using 
the  model.    An  important  idea  contained  in  their  model  is  the  awareness 
that  various  sources  need  to  be  examined  that  can  be  used  to  present  as 
much  information  on  the  particular  topic  of  discussion  as  possible. 

Another  important  idea,  or  aspect,  of  their  model  is  that  of  studerrts 
producing  materials  that  can  be  presented  within  that  classroom  that  repre- 
sent the  students-teachers  own  views  on  the  topic,  and  these  views  are  open 
to  formal  reaction,  or  critical  analysis.35    Thus  a  form  of  Verstehen,  or 
interpretive  understanding  is  used  in  the  production  process,  and  also  in 
the  discussion  and  analysis  of  the  student  production.    At  the  same  time, 
discussion  is  carried  on  at  the  level  of  critical  analysis  of  the  produc- 
tion effort  in  terms  of  accuracy  of  interpretation  and  presentation  of 
ideas.36    When  stuaents-teachers  work  in  particular  media  formats,  they 
need  to  know  the  capabilities  and  "lanquage"  of  the  media  they  are  using. 
In  confronting  _any  symbol  system,  Verstehen  as  methodology  is  used.  In 
the  analysis  of  production  efforts,  the  methodology  of  critical  science  is 
used.    In  detemininq  specific  factual  data  or  information  learned  from 
production  efforts,  the  empirical  node  of  rationality  can  be  emphasized. 
Three  modes  of  inquiry  can  thus  be  applied  within  tfns  model,  and  cur- 
riculum content  can  be  determined  by  the  teacher-student  with  students- 
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teachers. w    We  are  taken  out  of  the  adherence  to  the  dominant  node  of 
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thinking  in  education  (scientific  rationaMty,  or  the  behavioral  mode)  and 
also  de-enphasizing  the  printed  node  as  the  only  mode  of  expression  in  the 
classroom.  We  can  thus  more  adequately  provide  "equal  access"  to  informa- 
tion for  al 1  students. 38 


Evaluation  of  "Educational  Outcomes" 


One  important  implication  of  accepting  diverse  modes  of  rationality 

and  the  use  of  media  as  diverse  sources  of  information  is  that  the  notion 

of  epistenological  ambiguity  will  have  to  be  recognized  as  part  of  the 

human  condition,  and  that  exactitude/certitude  and/or  predictability  of 

outcomes  does  not  adequately  represent  the  total  criteria  for  all  forms  of 

evaluating  educational  outcomes  (as  found  in  empirical  science,  and  hence 

behavioral  science).    Educators  thus  need  to  look  toward  alternate  and 

legitimate  forms  of  evaluating  educational  outcomes.    For  example,  Eisner 

(1979)  suggests  that  the  acknowledgement  of  epi stemological  diversity 

allows  for  evaluative  activities  that 

may  be  experienced  in  one  mode  and  expressed  by  the  student  in 
another.    For  example,  a  student  might  read  a  short  story  and 
express  what  she  has  learned  or  experienced  from  it  in  a  paint- 
ing, film,  or  poem.    Or,  conversely,  a  student  might  see  a  film 
and  express  his  reaction  in  a  short  story.    Although  such  activ- 
ities do  occur  at  present,  they  are  seldom  created  intentiunal ly 
and  are  seldom  based  on  a  realization  of  the  interaction  between 
knowledge  and  performance  systems.    What  I  am  suggesting  here  is 
that  curriculum  designers  can  intentionally  exploit  the  variety 
of  modalities  humans  use  to  conceptualize  and  experience  the 
world  and  to  express  what  they  have  learned  about  it  (p.  129). 39 

Essentially,  what  Eisner  is  concerned  with  is  that  in  the  field  of  educa- 
tion, conceptually,  there  is  a  need  to  qo  beyond  a  control  model  of  organi- 
zation, inquiry  and  evaluation,  to  an  intersubjecti ve,  emancipatory  model 
of  organization,  method  of  inquiry  and  evaluation.    This  will  involve 
diverse  nodes  of  rationality  and  organization,  and  allow  for  a  variety  of 
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forms  of  education.    This  will  also  require  educators  to  acknowledge  that 
subjects  (students-teachers)  can  have  legitimate  views  of  their  world  which 
can  become  the  basis  for  critical  analysis. 

When  subjects  (students-teachers)  becone  active  participants  in  dia- 
logue, j^e^  in  their  own  learning,  self-reflection  on  their  perceptions, 
and  communicating  those  perceptions  to  each  other  become  an  important  focus 
for  activity.    In  communicating  those  perceptions  to  each  other,  both  the 
self-reflective  and  critical  components  of  rationality  that  are  lacking  in 
the  behavioral /enpi rical  model  are  evident  and  utilized  here  as  means  for 
arriving  at  knowledge  in  the  educational  setting. 40    Thus,  in  the  educa- 
tional setting,  I  need  to  accept  one  subject's  perception  as  valid,  just  as 
I  need  to  accept  another's  view,  and  they  are  all  as  valid  as  the  teacher- 
student's  view,  and  everyone  within  that  setting  can  mediate  the  process 
through  their  o^n  views  and  critiques. 

Self-expression  and  communication  of  ideas  within  a  non-scientif ical ly 
oriented  classroom  will  demand  and  allow  for  diverse  modes  of  communicating 
those  ideas.  Thus,  as  there  are  diverse  forms  of  knowledge,  there  are  also 
diverse  ways  of  expressing,  communicating,  learning  and  evaluating  ideas 
and  conceptions  of  the  world.  The  teacher-student,  as  well  as  the  students- 
teachers,  need  to  determine  what  kind  of  knowledge  they  are  seeking,  and/or 
the  nature  of  the  knowledge  they  have  arrived  at. 

Similarly,  research  lethodologies  applied  to  the  educational  setting 
need  tc  be  chosen  w*»th  an  understanding  of  the  type  of  knowleage  the  re- 
searcher wants  to  attain  in  his/her  investigation.    For  example,  if  I  wanted 
to  know 

the  number  of  words  a  child  can  spell  or  the  frequency  of  inter- 
action between  children  of  different  races  in  desegregrated 
schools,  then  statistical  procedures  are  appropriate.    However,  1f 
we  want  to  undcr^t-md  the  relevance  of  the  words  to  the  child's 
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particular  life  or  the  neaning  of  mter-racial  interactions  then 
some  fom  of  qi'.htative  methodology  [e.g.  Verstehen]  .  .  .  which 
allows  the  researcher  to  obtain  first  hanu  knowledge  about  the 
empirical  social  world  in  question  may  well  be  more  appropriate 
(Patton,  1975,  p. 

In  other  words,  the  empirical  method  of  investigation  would  be  an  inade- 
quate method  of  investigation  fj  summarily  investigate  the  social  setting. 4? 
(e»g»  life  in  classrooms),  and/or  problems  within  that  setting  (e.g.  che 
nature  of  authority  in  classrooms,  the  control  of  knowledge  in  classrooms, 
the  nature  of  school  work,  etc.).    With  emphasis  on  outcomes  (ends),  the 
process  (means)  becomes  secondary,  unless  the  outcomes  have  heen  correctly 
predicted,  and  then  the  means  become  standard  treatment.    If  successful 
prediction  and  control  of  outcomes  are  our  major  aims,  then  the  empirical 
method  of  investigation  and  the  "scientific"  organization  of  t  subject 
matters  would  be  arrestable.    Yet  the  search  for 

Objective  control  over  the  multiplicity  of  i n t e i dependent  events 
occurring  in  a  classroom  has  led  to  a  concentration  on  ever 
smaller  units  of  behavior,  divorced  from  context  and  sampled  in 
rigorously  scheduled  time  units  (Shapiro,  1973,  p.  543). 43 

The  emphasis  on  cont  -yl  of  classroom  learning  is  furthered  by  the  ex- 
tensive use  of  -  instructional  (perfonnance/behav ioral )  objectives,  which  are 
based  on  the  notion  of  objective  validity  and  the  scientific  rationality  of 
empirical  desiqn  (Koettinq,  1979).    Needing  empirical  measures  and  data  to 
"prove"  that  students  are  learning,     e  teacher  structures  "objective"  test- 
ing instruments  which  are  easily  quantifiable.    Applying  scientific  ration- 
ality to  the  classroom  insures  at  least  outward  control  of  the  environment 
and  the  learning  process.    This  has  led  not  only  to  emphasizing  the  learning 
of  factual  data/information,  but  also  to  the  notion  of  teacher  competency 
and  accountability,  which  is  operational i zed  through  competency-based  teach- 
er education  programs  in  colleges  and  universities.44 
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Conclusion 


Reconceptual  izing  basic  underlying  assumptions  of  educational  tech- 
nology will  require  a  change  ir  the  present  praxis  in  our  field.    The  phi- 
losophical notion  of  knowledge  as  opposed  to  the  operational i zed  notion  of 
knowledge;  the  view  of  the  subject  as  active  participant  in  generating 
knowledge  as  opposed  to  the  passive,  re-active  view  in  behaviorist  theory; 
the  joint  responsibility  of  organizing  instructional  content  as  opposed  to 
"knowledge  experts"  or  instructional  developers  organizing  instruction 
divorced  from  students'  needs  and  interests;  and  the  means  of  alternative 
evaluation  procedures  as  opposed  to  "objective  evaluation  measures"  based 
cn  performance  objectives,  are  areas  that  I  have  discussed  as  needing  to 
be  reconceptual ized  if  I  accept  Freire's  emancipatory  model  of  education. 

Alternative  modes  of  rationality  (e.g.  the  empirical,  interpretive  and 
critical  sciences)  all  need  to  be  used  in  our  educational  settings  in  order 
to  understand  and  personalize  the  context  in  which  we  live  and  find  our- 
selves.   Diverse  sources  of  information,  whether  inside  or  outside  the  aca- 
demic setting,  need  to  be  utilized  to  keep  us  informed  about  our  world. 
Self-reflection  and  critical  thinking  are  crucial  means  that  need  to  be 
developed  and  utilized  in  school  settings  and  seen  as  valid  methods  of  in- 
quiry.   Epi stenol ogical  ambiquity  needs  to  be  recognized  not  as  reduction 
to  relativism,  but  as  a  statement  of  understanding  our  predicament  as  mem- 
bers of  human  society.    Exactitude  and  certitude  are  not  always  possible 
or  desi rah! e. 

Our  current  prjctice  in  educational  technology  employs  a  control  model 
of  organization  of  the  instructional  process  and  an  empirical  model  of  in- 
vestigation, b3s<*d  on  performance  objectives  and  evaluation  procedures  that 
measure  factual  information  ,    i  data.    There  are  alternatives  to  this  view 
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of  educational  tech.oloqy.    The  teacher-student  with  students-teachers  have 
to  be  aware  of  wnat  knowledge  they  are  seeing,  with  what  intent  they  under- 
take their  st^dy,  and  the  nature  of  knowledge  at  which  they  will  arrive.  We 
can  thus  rely  less  on  data  and  information  remembered,  and  work  toward  criti- 
cal analysis,  which  demands  self-reflection  and  critical  thinking. 

The  emancipatory  potential  of  utilizing  media  in  education,  as  I  have 
argued  in  this  paper,  is  based  on  a  reconceptual ization  of  certin  underlying 
concepts  within  our  field,  namely:    the  notion  of  knowledge  as  defined  with- 
in a  philosophical  framework  that  sees  as  valid  alternate  forms  of  ration- 
ality; the  nature  of  the  subject-in-context;  the  organization  of  curriculum 
content  and  means  of  evaluating  educational  outcomes;  and  the  utilization 
of  media  as  diverse  sources  of  information.    These  same  forms  of  rational- 
ity need  to  be  applied  in  the  area  of  research  in  the  educational  setting. 
There  are  alternatives  to  our  present  theoretical  base  and  praxis.  The 
field  of  educational  technology,  which  has  a  great  diversity  of  means  or 
presenting  information,  could  truly  revolutionize  education  that  has  as  its 
Intent,  emancipation  from  constraints  that  hinder  individual  and  social 
growth  toward  freedom. 


Footnotes 


^An  important  understanding  at  this  point  concerns  the  view  of  the  sub- 
ject ("learner")  within  the  educational  situation.     In  behaviorist  theory, 
the  learner  is  viewed  as  a  reactive  agent,  j_._e^,  one  who  responds  (reacts) 
to  stimuli  presented  to  him/lvr  (and  one  who  does  not  initiate  questioning). 
In  a  humanistic,  or  more  radical  tradition,  such  as  Freire's  framework,  sub- 
jects are  active  within  the  learning  process,  that  is,  they  are  viewed  as 
capable  of  having  valid  perceptions  of  their  context  (circumstance,  world). 
These  perceptions  are  open  Lo  critical  analysis.    Subjects  create,  rather 
than  react  to,  situations  that  bring  about  knowledge.    Thus  critical  think- 
in^  becomes  the  learning  theory  used  to  investigate/analyze  the  world.  Con- 
sequently, critical  thinking/analysis  can  be  compared/contrasted  with  other 
learning  theories  ,  e^g^  behavioral  learning  theory,  gestal t-f ield  theory, 
cognitive  theory,  etc.    The  important  factor  to  examine  in  such  comparing/ 
contrasting  is  the  analysis  of  the  underlying  assumptions  of  these  theories 
as  they  relate  to  praxis  (cf .  my  discussion  in  this  paper  under  the  heading 
Theory  of  Dial  ogics  and  Critical  Thinking) . 

^Horkheimer,  in  Critical  Theory:    Selected  Essays  (New  York:  The 
Seabury  Press,  1972),  has  stated  that  critical  thinking  (as  part  of  the 
activity  of  :ritical  science) 

is  the  function  neither  of  the  isolated  individual  nor  of  a  sum- 
total  of  individuals.     Its  subject  is  rather  a  definite  individual 
in  his  real  relation  to  other  individuals  and  groups,  in  his  con- 
flict with  a  particular  class,  and,  finally,  in  the  resultant  web 
of  relationships  with  the  social  totality  and  with  nature  (pp. 
210-211). 

^Apple,  in  Ideology  and  Curriculum  (London:  Rou^ledge  and  Kegan  Paul, 
1979),  cites  the  need"  for  a  part  of  the  curriculum  field  to  devote  itself 
to  the  responsibility  of  becoming  a  critical  science,  whose  "primary  func- 
tion is  to  be  emancipatory  in  that  it  critically  reflects  upon  the  field's 
dominant  interest  in  keeping  most  if  not  all  aspects  of  human  behavior  in 
educational  institutions  under  supposedly  neutral  technical  control"  (p. 
122). 

^For  Freire,  the  relationship  between  theory  and  praxis  is  action- 
oriented.    When  the  two  are  split,  verbalism  or  activism  result.  Praxis 
is  not  merely  a  substitute  for  the  term  "practice".    Practice  denotes  "what 
I  do",  or  "wh3t  I  should  do",  without  any  necessary  reference  to  theory. 
Praxis,  on  the  other  hand,  is  inseparably  related  to  theory. 

^Freire's  concern  is  with  literacy  education  for  the  peoples  of  emerg- 
ing countries.    Generdily,  the  oppressed  people  are  wrapped  in  a  "culture 
of  silence"  wherein  "the  metropolis  speaks^  the  dependent  society  listens". 
7he  oppressed    ociety  receives  from  the  dominant  society  a 

pre-processed  and  pre-digested  reality,  the  major  avenue  of  trans- 
mission of  the  reality-package  being  the  educational  system.  In 
the  case  of  the  pre-processing  of  reality  within  the  director 
society  the  communications  media  in  general   represent  the  major 
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source  of  transmission  (cj\  Barry  Smart,  Sociology,  Phenomenology 
and  Marxian  Analysis,  London:  Routledge  and  Keqan  Paul ,  1976.  p. 

tto):  — 

6Horkheimer,  Critical  Theory:  Selected  Essays ,  0£.  cit. ,  states  it 
similarly: 

But  there  is  ...  an  essential  difference  between  the  individual 
and  society.    The  world  which  is  given  to  the  individual  and  which 
he  must  accept  and  take  into  account  is,  in  its  present  and  con- 
tinuing form,  a  product  of  the  activity  of  society  ac  a  whole. 
The  objects  we  perceive  in  our  surroundings  --  cities,  villages, 
fields,  and  woods       bear  the  mark  of  having  been  worked  on  by 
man.    It  is  not  only  in  clothing  and  appearance,  in  outward  form 
and  emotional  nake-up  that  nen  are  the  product  of  history.  Even 
the  way  they  see  and  hear  is  inseparable  from  the  social  l^'fe- 
process  as  it  has  evolved  over  the  millennia.    The  facts  which  our 
senses  present  to  us  are  socially  pre-formed  in  two  ways:  through 
the  historical  character  of  the  object  perceived  and  through  the 
historical  character  of  the  perceiving  organ.    Both  are  not  simply 
natural;  they  are  shaped  by  human  activity,  and  yet  the  individual 
perceives  himself  as  receptive  and  passive  in  the  act  of  percep- 
tion (pp.  199-200). 


In  Education  for  Critical  Consciousness  (New  York:  The  Seabury  Press, 
1973,  pp.  3-5)  i  Freire  distinguishes  between  adaptation  and  infr-  oration  to 
society.    Adaptation  reduces  the  person  to  *n  "object"  of  society;  integra- 
tion sees  the  person  as  "subject'1,  who  not    nly  adapts  to  social  context, 
but  has  the  critical  capacity  to  make  choices  and  transform  that  context. 

8In  a  behavioral  ly-based  model  of  education,  the  concern  is  not  with 
the  sel f-fornative  process,  or  the  formation  of  society,  but  rather  with 
correct  responses  to  pre-determined  "knowledge",  which  is  based  on  a  fixed 
view  of  the  social  context  and  the  necessity  for  the  learner  to  adapt  to, 
or  "fit  into"  the  existing  social  context. 

9A1  so,  cf .  Joel  Spring1  s  A  Primer  _of  Libertarian  Education  (Montreal  ; 
Black  Rose  Books,  1975),  especially  Chapter  three,  "The  Growth  of  Conscious- 
ness: Marx  to  Freire",  pp.  61-80. 

10Freire  proposes  that  the  learning  context  must  present  individuals 
with  the  possibility  of  reflecting  upon  the  "process  by  which  reality  is 
apprehended"  so  that  they  can  go  beyond  their  original  distorted  under- 
standings, i  .e. ,  be-yond  the  seeming  natural  order  of  things  (cf.  Smart, 
Sociology,  Phenonenol ogy  and  Marxian  Analysi s ,  op.  cit. ,  pp.  T70-171. 


ucf.  Arnold  Wesker,  Words  as  Definitions  of  Experience  (London:  Writers 
and  Readers  Publish*^  Cooperative,  bJ/b) . 

12Fre1re's  notion  of  the  "banking  concept"  of  education  adequately  de- 
scribes the  educational  praxis  that  results  'in  applying  the  instructional 
design  model  to  the  educational  setting.    See  my  discussion  of  the  design 
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nodel  ,  Chapter  III,  in  Towards  a  Synthesi  s  of  a  Theory  of  Knowledge  and 
Hunan  Interests,  Educational  Tecnnol ogv  and  Emancipatory  Education;  A 
ftrel  ipi  nary  Tr^r^tical  Invest  i  gat  i  on  and  CntiqueT'Jnpubl  :shed  "Doctoral 
Dissertation:  university  or  Wisconsin  -  Madison,  19/9). 

13F 

reire's  description  of  the  subject  here  is  essentially  a  description 
of  the  "learner"  within  the  behavioral  nodel  of  education,  i  .e.  a  pasnve, 
re-active  agent  within  the  educational  setting. 

l^Freire's  view  of  the  "teacher"  within  the  banking  notion  of  education 
defines  the  role  of  the  teacher  within  the  behavioral  model  of  education 
i .e. ,  the  knowledge  "expert".    This  :s  essentially  the  role  of  the  instruc- 
tional developer  (usually  teachers)  within  tr.e  field  of  educational  tech- 
nology. 

l^Althouqh  the  rhetoric  of  description  is  forceful  here  (oppressor, 
oppressed,  domination,  etc.),  there  is  a  real  sense  in  which  these  words 
describe  the  scienti  fical  ly-on'ented  view  of  education,  particularly  with 
reference  to  obiectivps,  the  overall  utilization  of  the  instructional  design 
nodel  and  the  notion  of  "pre-packaged  knowledge"  (reality).    There  is  no 
opportunity  for  creative  input  into  the  instructional  program  within  this 
model,  only  r.n'iii  lal  participation  by  way  of  responding  to  questions  with 
limited  and  pre-speci f led  answers.    Also  see  Herbert  M.  Kliebard,  Bureau- 
cracy and  Curncului  Theory,  in  William  Pinar  (ed.),  Curriculum  Theorizing: 
The  Reconcpotual ists  (Berkeley,  California:  McCutchan  Publishing  Corpora- 
tion,  19/b) . 

16lt  is  not  true  knowledge  or  culture  because  it  is  only  information, 
it  doesn't  belong  to  the  subject,  it  is  someone  else's  view  of  reality, 
i «e.  what  someone  else  calls  knowledge  and  culture. 

17E1 

sewhere,  Freire  extends  the  thought  in  the  passage  just  quoted: 

At  home,  as  husband  and  father,  I  cannot  be  the  owner  of  my  wife 
and  children,  nor  at  school,  as  teacher,  can  I  he  the  owner  of  my 
students.     I  cannot  'enter'  into  their  beings  in  order  to  move 
them  toward  the  'ways'  which  seem  best  to  me.     If  I  do  so,  I  am 
their  dominator  and  they  are  mere  'things'  which  I  possess;  dia- 
logue and  true  love  are  impossible  (Cul  tural  Action :  A  Dialectic 
Analysis.    Cuernavaca,  Mexico:  C I r/JC  ,  1  o T\~  Zl\TjC~ Cuacioruu" No . 
1004 f  as  quoted  in  Pauk)  FnMre:  A  RpvoI uti onary  Dilemma  for  the 
Adult  Fducator,    Stan  fey  M.  firdbows'i,  e  d .  t  R  FC  CI  ear  fn" g  hTiJs  e""on 
Adul  t  t.d'jCdtidn,  Syracuse  University,  1972). 

^The  students-teachers,  in  presenting  their  own  interpretations  and 
understandings  of  their  'content",  are  ncinviq  tneir  reality,  as  tbey  per- 
ceive it.     For  Frvire,  "pa-iing"  reality  has  a  "creative  and  transformative" 
connotation.    Aovwp  standing  ^n  thp  way  of  "hunani  /a  ti  on" ,  whether  con- 
sciousl  v/unr  onscTnusl  y ,  h^o  vs,  in  Fr^ire's  use  of  the  term,  "the  oppres- 
sor". Vintn-il  Stanley,  fhP  T^rhnol  om  ca  1  Conscu?ncp,  op.  cit.,  p.  22b. 
Also£f.  Ar  hj!  i  I**11  er,  UorS  as       mi  t ions  of  GTn-»  r  fen c  e~op .  c  i  t . 
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l^Habernas  qoes  on  to  say  that  the  dialogue  is  thus  "a  communication  in 
which  the  understanding  subject  must  invest  a  part  of  his  subjectivity,  no 
natter  in  what  manner  this  nay  be  controllable,  in  order  to  be  able  to  meet 
confronting  subjects  at  all  o*.  the  intersubject  1  ve  level  which  nakes  under- 
standing possible"  (Habernas,  1973,  o.  11).    Yet  critical  theory  seeks  to  go 
beyond  the  contents  of  "cultural  tradition".    It  is  critical  of  "ideology" 
and  asks  what  Pes  behind  the  consensus  that  is  now  arrived  at  and  presented 
as  fact?    What  is  it  that  supports  the  dominant  tradition,  and  does  so  "with 
a  view  to  the  relations  of  power  surreptitiously  incorporated  in  the  symbo- 
lic structures  )f  the  systems  of  speech  and  action?"    See  Jurgen  Habernas, 
Theory  and  Practice  (Boston:  Beacon  Press,  1973),  pp.  11-12. 

enis  Goulet,  in  his  introduction  to  Freire's  Education  for  Critical 
Consci ousness ,  op.  ci t. ,  draws  the  distinction  between  Freire's  nolion  of 
problem-posing  education  (wherein  the  natural,  cultural  and  historical 
reality  in  which  the  subject  is  immersed  is  seen  as  "problematic")  and  the 
"probl en-sol vi ng"  view  of  education,  wherein 

An  expert  takes  some  distance  from  reality,  analyzes  it  into  com- 
ponent parts,  devises  means  for  resolving  difficulties  in  the 
most  efficient  way,  and  then  dictates  a  strategy  or  policy.  Such 
probl en-so1  vrng ,  according  to  ^rei^e,  distorts  the  totality  of 
human  experience  by  reducing  it  to  those  dimensions  which  are 
amenable  to  treatment  as  mere  difficulties  to  be  solved.    But  to 
1 probl enati ze'  in  his  sense  is  to  associate  an  entire  populace  to 
the  task  of  codifying  total  reality  into  symbols  which  can  gene- 
rate critical  consciousness  and  empower  them  to  alter  their  rela- 
tions with  nature  and  social  forces  (p.  IX). 

21Freire,  Pedagogy  of  the  Oppressed  (New  York:  The  Seabury  Press,  1970) 
states  that 


In  all  the  stages  of  decoding,  men  exteriorize  their  view  of  the 
world.    And  in  the  way  they  think  about  and  face  the  world 
fatalistically,  nynamically,  or  statically  -  thei^  generative 
themes  may  be  found.    A  group  which  does  not  concretely  express 
a  generative  thenatics       a  fact  which  night  appear  to  imply  the 
nonexistence  or  themes  --  is,  on  the  contrary,  suggesting  a  very 
dramatic  theme:  the  theme  of  silence.    The  theme  of  silence  sug- 
gests a  structure  of  mutism  irPfate~of  the  overwhelming  force  of 
the  limit-situations  97). 

Freire,  Pedagogy  of  the  Oppressed,  op.  cH.,  pp.  100-118.  A':>o 
see  Madeleine  'McDonald  (IdT)",  Unit  l'<_  the  Curriculum  and  Cultural  Reproduc- 
t  i  on  I  (fireat  Britain:  The  Open  Jni  ver  s"i  ty  »Jress  ,  TK)J/Yl 

23Feire's  notion  of  "limit-situation"  is  important  here.    The  subject, 
as  a  conscious  b^ing,  aware  of  self  ard  the  world,  exists  in  a  "dialectical 
relationship  between  the  determination  of  limits"  and  his/her  own  freedom. 

As  they  (i.e.  the  subjects)  separate  themselves  from  the  world, 
which  they  objectify,  as  they  separate  themselves  from  their  own 
activity,  ac,  they  locate  the  sjat  of  their  decisions  in  themselves 
and  in  their  relations  with  th<*  worl  1  and  others  (the  subjects), 
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Of'i-rf.U'io  the  sit'jriticns  which  li  nt  tlu-m:     'the  li  nt  filia- 
tions'.    Orice  perceived  by  men  .is  fetters,  as  obstacles  to  th^ir 
I  i  hi'f  dt  i  on ,  these  situations  stjnd  out  in  relief  from  the  back- 
cjryjnd,  revealing  their  true  nature  as  concrete  historical  dir. ten- 
sions of  a  given  reality.     (Subje.ts)  respond  to  the  challenge 
with  fictions  .  .  .  directed  at  negating  and  overcoming,  rather 
thin  passively  decent  i  ntj ,  the  '  yi/en'   (Pedagogy  of  the  Oppressed, 
op.  cit. ,  p.  89). 

Fhe  critical  understand!  ng  here  is:  How  do  subjects  parcel  ye  the  si  tuition 
at  a  given  tine?  As  given?  As  fetters?  etc.  The  subject  iaust  be  j><are  of 
the  li  iit-situdtion  in  order  to  overcome  it. 

^J'reire  refers  to  the  themes  introduced  by  the  teacher- student  as 
"hinged  themes"  due  to  the  function  they  play  within  the  dialoyical  setting. 
They  can  facilitate  the  connection  between  tVK  themes  in  a  program  unit  (and 
thus  fill-m  a  possible  gap  between  the  two  themes),  or  they  can  point  out 
the  relationship  between  the  general  program  content  and  the  specific  "view 
of  the  world"  held  by  the  subjects.     As  an  example  of  a  hinged  theme,  Freire 
states  that  the  "anthropological  c jncept  of  culture"  can  be  used  because  it 
"clarifies  the  role  of  men  in  the  world  and  witn  the  world  as  transforming 
rdther  than  adaptive  beings"  (cf .  Freire,  Pedagogy  o_f  the  Oppressed,  op. 
cit.,  p.  114.    This  theme  of  "culture"  could  thus  be  pr"ese"nted Hat  The  begin- 
ning of  a  thematic  unit  because  it  is  concerned  with,  and  introduces  a  cri- 
tical topic  wherein  the  subject's  view  of  culture  can  then  be  posed  as  pro- 
blematic. 

o  r 

-"See  Arnold  Wesker,  Words  as  Defun^ijons  of  Experience,  op.  cit. 

^Freire's  description  of  banking  education  is  carried  out  by  fol- 
lowing behaviorist  theory.    Also  his  notion  of  vertical  communication 
(  A      -  communique  -  antidialogic  model  of  communication)  is  evident  in 
over 
B 

behaviorist  theory.     In  educational  technology  the  behaviorist  theory  is 
carried  out  in  praxis  by  applying  the  instructional  design  model  to  the 
organization  (and  pre-packaging)  of  curriculum  content. 

^1  use  the  term  "educational  media"  here,  and  not  "educational  tech- 
no! )gy"  because  of  the  connotative  meaning  of  the  term  media  which  repre- 
sents diverse  sources  of  information.     The  term  "technology"  is  link   ,  to 
the  notion  of  scientific  rationality  and  denotes  a  method  of  organization, 
a  "systematic  approach"  in  organizing  instruction,  which  is  based  on  systems 
theory,  which  in  turn  relies  on  the  empi ri cal -posi ti vi sti c  mode  of  ration- 
ality.    This  mode  of  rationality  has  a  constitutive  interest  in  technical 
control.     See  Koetting,  op.  cit.,  Chapter  III. 

^Ihe  "operational  ized  understanding  of  knowledge"  in  educational   t^. Si- 
nology is  not  knowledge,  but  information.     Any  concept  that  is  operation- 
al i/ed  is  essentially  reduced  to  having  behavior  conform  to  external  cri- 
teria  for  evaluation  purposes. 
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views/assunptions  which  I  believe  need  to  be  reconceptual i zed  are: 


Knowledge's  infornation;  the  subject-in-context ;  the  use  of  media 
for  instructional  and  evaluative  purposes;  and  the  purpose  of  edu- 
cational praxis. 

delineate  the  radical  differences  between  the  behavioral  and  eman- 
cipatory models,  I  could  ask  the  question  "how  would  each  model  treat  basic 
skills"  (i.e.  reading,  math,  writinq,  etc.)?    The  behavioral /systens 
approach  (nodel )  would  design  proqrans  to  teach  these  skills  so  that  the 
learners  could  function  within  society,  could  "fit  into"  or  adapt  to  soci- 
ety.   Education  for  emancipation  would  teach  these  skills  in  order  to  create 
an  opportunity  for  the  learner  to  gam  access  to  information  that  could  af- 
fect the  learner's  actions  within  a  social  context,  that  could  affect  the 
learner's  capacity  to  "form  hin/hersel f " ,  to  see  his/her  reality  as  a  pro- 
blem and  have  the  critical  capacity  to  change  it. 

3*cf .  John  Dewey,  Experience  and  Education  (N.Y.:  The  Macmillan  Pu*1  . 
Co.,  Inc.,  1976);  Alfred  Nortn  Whitehead,  The  Aims  of  Education  (New 
The  Free  Press,  1967).  ~~ 

^"Literacy  education"  is  an  important  issue  here.    Morrow  ana  Suid's 
argument  in  Media  and  Kids  (New  Jersey:  Hayden  Book  Co.,  Inc.,  1977)  is 
that  media  can  help  students  ^th  basic  communications  skills  become  learn- 
ers in  schools: 


A  teachi ng- learni ng  system  tnat  depends  primarily  on  print  takes 
knowledge  that  is  not  necessarily  beyond  a  poor  reader's  intellec- 
tual grasp  and  ruthlessly  places  it  there.    Students  who  fail  in 
reading  and  writing  are  not  just  failing  a  subject;  tney  are  fail- 
ing their  school's  chosen  mode  of  communication,  and  the  contents 
of  al 1  their  various  courses  are  consequently  denied  to  them  .  .  . 
Time  and  again,  students  who  bring  a  long  tradition  of  personal 
failure  with  print  into  the  classroom  show  themselves  able  to 
achieve  in  the  other  media  (p.  17). 

Their  book  does  not  suggest  de-enphasi zi nq  the  teaching  of  basic  skills, 
however,  in  favor  of  production  skills  for  media  projocts.    Also,  cf.  Elliot 
W.  Eisner,  The  Educational  Imagination  (N.Y.:  Macmillan  Hubl  ishi  ngTo.  Inc., 
1979). 

33in  stating  that  the  startinq  point  for  curriculum  development  is  sub- 
ject content,  which  is  determined  by  the  teacher-student  with  students- 
teachers,  I  want  to  also  acknowledge  the  fact  that,  in  many  teaching  situa- 
tions, subject-content  is  dptemi ried  by  curriculum  specialists,  administra- 
tors, school  boards,  Ptc,  sometimes  independent  of  the  teachers  who  are 
teaching  the  particular  course.     I  also  want  to  acknowledge  that  teachers 
working  with  such  predetermined  content  areas  are  able  to  create  diversity 
in  presenting  materials  for  instruction  and  n  the  manner  of  cnosinq  mate- 
rials and  topics  to  be  considered  for  instruction  by  seeking  out  diverse 
sources  of  information  that  :  *n  open  and  add  new  dimensions  to  the  topic 
under  investigation. 
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34cf.  Morrow  and  Suid,  Media  and  Kids  (o£.  cit.)  ,  p.  8.    These  authors 
refer  to  their  diagrammatic  model  as  the  "media  wheel".    The  media  wheel 
is  used  as  both  a  neans  of  organizing  materials  for  brinqing  diverse  sources 
of  information  to  bear  on  learning  about  a  particular  topic  (presentation 
wheel),  and  as  a  means  for  evaluating  the  learning  that  has  taken  place 
(production  wheel).    The  diagram  for  the  media  wheel  has  the  "subject"  mat- 
ter (content)  as  the  "hub"  of  the  wheel,  and  the  diverse  sources  of  media 
as  the  spokes  for  the  wheel. 

35Morrow  and  Suid,  in  Media  and  Kids ,  op.  cit. ,  delineate  three  forms 
of  reaction  to  media  presentations:    simple  reacting  to  the  presentation 
(i.e.  1  iki  ng/di si iki ng  the  production) ;  informal  di scussion  ,  or  give  and 
take  reactions,  wherein  views  "clash  and  1 1 1 uminate  one  another";  and 
formal  reaction,  wherein  critical  analysis  of  the  production  is  carried 
on  that  rtMjiure  judgments  to  be  made  regarding  the  "aesthetic"  and  "truth" 
dimension  of  the  specific  work  under  discussion  (p.  11).    It  is  within  the 
formal  reacting  phase  that  I  would  see  the  emancipatory  potential  of  media 
within  education. 

36Students-teachers '  production  efforts  become  the  "codification"  of 
reality  in  forms  (symbols)  that  the  students-teachers  can  understand.  The 
productions  (codifications)  are  presented  to  their  peers,  and  the  resultant 
discussion  and  critical  analysis  becomes  the  "decodi f icati on"  process  that 
Freire  descnoes. 

37Another  way  of  involving  students-teachers  in  the  "planning"  and 
organization  of  materials  for  instruction  is  the  "webbing"  method  described 
by  Herbert  Kohl,  On  Teaching  (New  York:  Bantam  Books,  1977)  pp.  29-49. 
Kohl  presents  a  logical  and  legitimate  way  of  sharing  the  responsibility 
of  curriculum  development.    The  teacher-student  with  students-teachers  are 
Irwolveti  in  dialogue  from  the  beginning  and  students-teachers  are  regarded 
as  capable  of  contributing  to  and  co-detennming  content  for  investigation. 

38cf.  Michael  W.  Apple,  Ideology  and  Curriculum,  op.  cjjt . ,  Chapter 
Seven;  James  Morrow  and  Murray  Sui1,  V^dia  and  Kids,  op.  cit. ,  Chapter  Two; 
and  Elliot  W.  Eisner,  The  Educat l ona I   I  magi nat i on  (New  York:  Macmillan  Publ. 
Co.,  Inc.,  1979),  Chapter  Seve.i. 

^Earlier  in  this  same  book  (Th_e  Educational  Imagination,  op.  cit.) 
Eisner  states  his  case  more  forcefufly:  _  . 

I  believe  that  *r  need  evaluation  methods  that  exploit  the  variety 
of  expressive  forms  through  which  wo  understand  and  make  public 
what  we  know.    So  murh  of  the  current  evaluation  methods  empha- 
sizes written  iangudge  and  ability  in   Mthenatics;  ypt  ,  these 
forms  of  expression  in  no  way  exhaust  the  ways  in  which  concept  on 
and  expression  occur  in  tin1  ru!ture  at  largp.    We  neod  evaluation 
methods  tnat  give  sto^nts  the  opportunity  to  use,  for  example, 
artistic  forms  of  expression  as  intellectually  legitimate  and  that 
cease  penalizing  students  whose  aptitudes  and  interests  motivate 
them  to  woT''  in  such  an\is.   ,r/al  ntmn  methods  should  he  instru- 
mental to  tne  ends  wo  sc'k ;  U»**y  should  not,  as  so  many  of  th.ji 
do  now,  impede  tin*  realization  of  such  t.nds  (p.  1/), 
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Fh.s,  lugit?'>d*e  views  that  student s-te  r,h.>rs  have  can  he  adequately  ox- 

pre\sed  in  di/erse  mo.Ies  uf  communication.     The  presentdti on-producti on 

i'n  *el   for  cur  r  kul  urn  as  di  Mussed  pre/iously  would  prove  most  helpful  here. 

^Altlnugh  I  am  anjuing  here  for  the  interpretive  and  critical  forms 
of  rationality,  I  a«n  not  negdtirig  the  eipirical  form  of  rationality  which 
also  om  he  uvd.     The  empirical,  1  nt r*rpi  et i ve  and  cr  itical  forms  of 
inquiry  are  all  valid  forms  of  rationality  with  constitutive  interests 
(cf.  "netting,  oj3.  cit.;  Hahormas,  o_£>.  cit.). 

41C.  Wright  Mills,  in  The  Sociological  Imagination  (New  York:  The  Grove 
Press,  Inc.,  1051)  states  "the  TsYue  similarly: 

The  specific  methods-as  distinct  from  the  ph i 1 osophy-of  empiricism 
are  clearly  suitable  and  convenient  for  work  on  many  problems,  and 
I   \  not  s^e  how  anyone  could  reasonably  object  to  such  use  of 
t-.  "i.    We  can  of  course,  by  suitable  abstraction,  be  exact  about 
.'ythTng.     riot  hi  ng  is  inherently  immune  to  measurement. 

If  ;he  problems  upon  which  one  is  at  work  are  readily  amenable  to 
Statistical  procedures,  one  should  always  try  to  use  them.  If, 
for  example,  in  working  out  a  theory  of  elites,  we  need  to  know 
the  social  origins  of  a  group  of  generals,  naturally  we  try  to 
find  out  the  proportions  coming  from  various  social  strata.     If  we 
need  to  know  the  extent  to  which  the  real  income  of  white-collar 
people  has  gone  up  and  down  since  1900,  we  run  a  time-series  of 
income  by  occupation,  controlled  in  terms  of  some  price  index.  No 
one,  however,  need  accept  such  procedures,  when  generalized,  as 
the  only  procedure  available.    Certainly  no  one  need  accept  this 
model  as  a  total  canon.     It  is  not  the  only  empirical  manner, 

We  should  choose  particular  and  minute  features  for  intensive  and 
exact  study  in  accordance  with  our  less  exact  view  of  the  wnole, 
and  in  order  to  solve  problems  having  to  do  with  structural  wholes. 
It  is  a  choice  made  according  to  the  requirements  of  our  problems, 
not  a  'necessity'  that  follows  from  an  epi stemol i gical  dogma. 

I  do  not  suppose  that  anyone  has  a  right  to  object  to  detailed 
studies  of  minor  problems.    The  narrowed  focus  they  require  might 
be  part  of  an  admirable  quest  for  precision  and  certainty;  it 
might  also  be  part  of  a  division  of  intellectual   labor,  of  a  spe- 
cialization to  which,  again,  no  one  ought  to  object.    But  surely 
we  are  entitled  to  ask:     If  it  is  claimed  that  these  studies  are 
part  of  some  division  of  labor  which  as  a  whole  constitutes  the 
social  science  endeavor,  where  are  the  other  divisions  of  which 
these  studies  are  parts?    And  where  is  the  'division1  wherein  just 
such  studies  as  these  are  put  into  some  larger  picture?  (pp.  73-4). 

42cf.  Ann  D.  Becker,  "Alternative  Methodologies  for  Instructional  Media 
Research",  in  AV  Communication  Review,  Vol.  25,  No.  ?,  Summer  1977,  who  sug- 
gests come  1  imitations  "of  behavioral   research  designs  as  used  in  edjcational 
technology  and  offers  some  possible  alternatives.    Also  see  Francis  F.  Clark 
and  Jay  F.  Angert,  "Research  on  Media  -  Where  Do  We  Go  From  Here?",  unpub- 
lished paper  presented  at  the  AFC T  National  Convention,  Research  and  Theory 
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Division,  New  Orelans,  Louisiana,  1979;  and  Geof  Tabakin,  Working  Paper, 
University  of  Wisconsin,  Fall,  1979.    The  authors  of  these  three  articles 
argue  for  the  need  of  alternative  research  strategies  to  the  behavioral 
model . 

*3cf .  Patton,  Alternative  Evaluation  Research  Paradigm  (Grand  Porks, 
N.O.:  University  of  North  Dakota) ,  1975,  who  expands  on  mis  use  of  stan- 
dardized tests: 

The  problen  is  not  sinply  one  of  finding  a  new  or  better  stan- 
dardized test.    The  problen  is  one  of  understanding  the  context 
of  observed  behaviors,  the  meaning  of  specific  achievement  out- 
comes to  the  child  in  a  more  holistic  setting  than  is  possible 
with  any  standardized  test.    This  does  not  nean  that  standardized 
tests  may  not  be  useful  for  certain  specific  questions,  but  they 
are  not  sufficient  when  trie  issue  is  understanding,  not  just  pre- 
diction.   Understanding  in  its  broadest  sense  requires  getting 
close  enough  to  the  situation  to  gam  insiqht  into  mental  states; 
it  means  subjectivity  in  the  best  scientific  sense  of  the  tern. 
The  alternative  paradiq/n  seeks  to  legitimize  and  incorporate  this 
subjectivity  into  evaluation  research,  not  to  the  exclusion  of 
the  methodology  of  the  dominant  paradigm,  but  in  addition  to  it 
(p.  25). 

Also  c£.  Elliot  W.  Eisner,  The  Educational  Imagination  (op.  cit.)  Chapter 
One.   

44cf.  Alan  Tx>n,  "Critique  of  Performance  Based  Teacher  Evaluation",  in 
The  Educational  Forum,  Nov.,  1977.   .Although  competency  based  education  is 
applicable  and  valid  in  training  and  mastery  of  certain  skills,  when  applied 
to  other  areas  of  learning  (outside  of  training  and  skills),  it  over  sim- 
plifies a  complex  activity  (e.g.  teaching)  and  therefore,  as  a  rationale  for 
evaluating  learning  situations,  it  is  an  inadequate  means  of  investigating 
all  learning  situations,    cf.  Janes  B.  MacDonald,  "The  Quality  of  Everyday 
Life  in  School"  in  Janes  B.  MacDonald  and  Esther  Zaret,  eds.  Schools  in 
Search  of  Meaning  (Washington,  D.C.:  Association  for  Supervision  and  Cur- 
ricului  Development,  1975b).    MacDonald  states  that  the  notion  of  teacher 
competency  (which  implies  that  "teachers  are  potentially  interchangeable") 
results  in  viewing  productive  activity  as  something  "learned"  and  "performed 
mechanistically".    Thus,  any  "good"  teaching  activity       reproducible  hy  any 
other  teacher,  and  "all  productive  teaching  is  measurable  in  terms  of  the 
criteria  of  accountability  in  use"  (dp.  79-80).    Also  see  Manfred  Stanley, 
The  Technological  Conscience,  (The  Free  Press:  New  York)  1973,  pp.  200-201, 
and  Eisner,  Ihe  hducational  Inaqmation  (op.  cit.),  Chapter  One. 
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I.     Background  and   I  iu.oret  i  i  al   1  ramework 

^'  J-'L'-S—L11}-  J-)lj-iylyix:     *nc  '[nestior.  of  the  effects  of  viewing  lcJl',  i^imi 

upon  chii'iren  has  been  the  subject  of  numerous  r,»  search  efforts  over  the  past  several 
years.     Specifically,   researchers  have  attempted  to  evaluate  the  role  that  televised 
violence  ma\   play  in  shaping  young  children's  behavior.     Although  Lae 
results  ol   these  investigations  have  nor.  settled  this  controversy,   there  is  coiuern 
that  children  who  are  heavy  viewers  of  television  may  be  learning  and  imitating 
behaviors  which  are  potent  ialiy  harmful  to  theT  -.selves  and  others. 

letting    iside   for  a  moment   the  particular  question  of  the  effects  of   te 1 e\ i -,e»* 
violence  upon  children,   there  is  concern  that  ihildren  are  spending  a  signifi.net 
nu  her  of  their  non-school  hours  m  front ol    the  television,  be  it  violent 
or  not.     One  reason   {\jr  this  concern  is  the  pervasiveness  of  television  in 
our  society.      In  a  study  by  Nielsen   (  1976),   it  was  found  that  only  three 
percent  of   all   households  own  no  television;  U  57  own  two  or  more  sets;  and 
70'  of  American  families  own  color  sets. 

Young  children  are  avid  viewers.     Schramm,  Lyie,  and  Parker  (1961)   found,  that 
over  o^e-third  of  the  children  interviewed  made  "regular  use"  of  television  bv 
age  three  and  over  90    were  regular  viewers  by  age  six.     Lyle  and  Hoffman  (1971!) 
reported  that   first  graders  watch  slightly  less  than  J  4  hours  per  week;  sixth  graders, 
about    30  hours,   and   l()th  graders,   28  hours.     Melsen   (1976)   reported  that  children 
from  the  ages  of  two  through  11  watch  an  average  of  26  hours  per  week. 

lhe  programs  that  children  view  cover  the  entire  range  of  available  hours  - 
t roni  weekday  mornings  to  evening  prime  time  to  Saturday  and  Sunday  mornings, 
Nielsen  reported  the  following  data:     a.     167  of  the  total  viewing  time  for 
children  two  through  11   is  on  Saturday  and  Sundav  mornings;     h.     for  children 
two  through  five,   30,    occurs  on  weekday  mornings  .md  afternoons  before  4.30; 
then,  U :  ]i)  to  7:30  makes  up  27f/,  of  their  viewing  time,  while  7:30  -  11:00 
accounts  for  l'**',  ;     c.    for  the  older  children   (over  five),  prime  time 
accounts  for   36/  and   late  afternoon  and  early  evening  account  for  30%. 

rthat    impact  does  aJ  1  of  this  viewing  have    .pon  rhildren's  behavior?      I  he  re 
i  .  some  ba  ,1s     for  the  belief  that  exposure  to  televised  violence  may  result  in 
increased  aggression   in  at    least  some  children  under  certain  condition,, 
in  a  review  ot    the   Liteiuturc   in  this  area,  At  km,  Murray  and  Nn\mnn  (l()71j 
report   t he   f o 1 1 owi ng : 

c  is 


More  than  20  published  L.%pcriineiits  show  thai  children,  are 

capable  of   imitating  filmed  violence,  although  a  variety 

of  situational  and  personal    factors  combine  with  exposure 

to  determine  actual  imitation.     Another  30  published  oxeriments 

indicate  that  viel  once  viewing  increases  the  likelihood  of  subsequent 

aggressive  behavior,  at   least  in  the  laboratory  context,    (p.  2'3) 

Does  this  vast  amount  of  televiewing  have  other  effects  upon  development: 
Itfle vision  has  been  blamed  lor  a  number  ot  societal  illnesses:     poor  grades, 

lack  of  writing  skills,   illiteracy  among  voung  adults,  and  a  general  lethargy 
with  regard  to  planning  and  working  towards  one's  goals  for  the  future. 

While  television's  specific  contribution  to  these  problems  is  unknown,  the 

amount  of  time  children  spend  in  front  of  the  television  does  substantially  reduce 

the  opportunity  for  acquiring  skills  through,  participation  in  other  activities. 

In  response  to  this  concern,   the  following  questions  have  emerged:     1.)  .an 
tiie  amount  of  violence  on  television  be  reduced?;     2.)     how  does  one  help  children 
to  he  less  inclined  to  imitate  the  violence  they  view  ard  to  evaluate  the  reality 
of  television  more  critically?;     3.;     Can  children  leain  to  make  decisions  about 
what  to  view  and  whether  to  view  based  upon  evaluation  oi   the  consequences  of  their 
behavior?    These  q  icstions  are  dealt  with  in  the  *  allowing  section. 

B-     i^lL^i!^^  Consumer  advocate 

groups,  such  as  Action  for  Children's  Television  and  the  National  Association  for 
Retter  Broadcasting  havo  attempted  to  respond  to  the  first  question  by 
petitioning  the  networks  to  decrease  the  number  of  violent  incidents  seen  on 
television.     Tactics  such  as  ttiis  h^ve  had  questionable  success. 

Utilizing  a  different  approach,  several  educational  communication  researchers 
have  devoted  effort  to  investigating  possible  methods  of  assisting  children  In 
altering  their  perceptions  of  reality  o<"  television  and  examining  their  reasons 
lor  viewing.      rhese  investigations  have  been  expoloring  the  role  that  the 
schools  might  play  in  mediating  the  effects  of  television.     Curriculum  intervention 
strategies  have  been  developed  and  evalu,  rod  to  measure  the  effect  they  might 
have  upon  mediating  learning  from  television.    { wool  it  tie,    19/7;   Robe  its,  1°78; 
Anderson  and  IMoghoft,    1977  ;   National   PI  A;     SinKer  and  Singer,    1<>78;     CAS  ILK,  1978. 
For  a  description  ot   these  strategies,  see  kor<:enny,  unpublished  dissertation, 
1980,   pp.  vV  -JU  ) 

In  contrast  to  these   intervention  strategies  which  attempt   to  teach  <*uiLdren 
to  evaluate*  more  critically  what  they  view  on  television,  _«e  present  studv 
attempted  to  address  the   last  quc-'t  tun  stated  above:     Can  children  be  guiued  to 
examine  their  reasons  for  viewing,   result  in);  in  a  reduction  of  the  number  oi  hours 
spent    in  viewing?     Essentially,  can  children  be  taught  to  increase  com  ro]  ovor 


their   lives  and  to  pa  rL  i  o  lpate   in  mure         1  -related  activities? 

C.     (i.iiain^  Sel  f-cont rol   throiigh  Se 1  ;  -vc  rba  1  i_za_t  i  un:     'ihrough  various 
means,   aduLts  and  children  attempt  to  gain  »o:.e  measure  of  self  control.  In 
gaining  greater  self-control  over  our  lives,  ue   frequently  must  learn  Lo  be 
more  ret  lee live  about  our  behavior^  and  their  consequences.     We  must  often  usk 
ourselves,   "if   I  engage  in  a  certain  behavior,  what  will  be  the  short  and  Jong- 
term  consequences:     Are  there  alternative  behaviors  which  may  be  more  socially 
acceptable    or  contribute  toward  a   'healthier'  life,  even  though  they  im.y  not 
be   immediately  satisfying'"     Individuals  seeking  greater  self-control  replace 
maladaptive  behaviors  with  such  socially  acceptable  behaviors.  Illustrations 
may  be  seen  in  people  who  learn  to  eat  less  in  order  to  lose  weight  or  learn  to 
stop  smoking.     Self-control  may  also  be  seen  in  young  children  who  learn  to 
sol  ye  conflicts  verbally  rather  than  physically.     Quite  often,   the  maladaptive 
benavicrs,   such  as  eating  and  smoking  or  pn7sicall>  hurting  another  person,  are 
immediately  gratifying,  but,   in  the  long  run,  harmful  in  one  way  or  another. 
If  an  individual  can  see  that  an  immediately  gratifying  behavior  may  have  ultimately 
harmful   consequences,   then  s/he  may  behave  in  a  different  manner.     Learning  to 
be  more  reflective  about  one 1 s  actions  by  analyzing  long  and  short  term  consequences 
of  various  alternative  behaviors  may  be  a  step  towards  gaining  greater  self- 
cont rol . 

Research  suggests  that  self-verbalization  may  be  one  effective  method  of 
analyzing  behavior  aiu    its  consequences.      (Meichenbaum,   1977)  Self- 
verbalization  involves  thinking  aloud  or  talking  to  oneself  leading  to 
a  conscious  dec. rt ion  to  behave  in  a  certain  manner.      Tt  is  suggested  by  the 
results  of  variaus  research  efforts  that  habitual,  maladaptive  behaviors 
such  as  passive  television  viewing  may  be  brought  under  one's  control    if  they 
are  preceded  uy  deliberate  cognitions.     (Meichenbaum  and  Goodman,  1971; 
Spivack  and  Shure,    1974-     Camp,   Blom,  Herbert,  and  Van  Doorwick,   1976).  Sell- 
verba L ization  consists  of  "talking  to  oneself  in  relevant  ways  when  confronted 

with  something  to  be   learned,   a  problem  to  be  solved,  or  a  concept   to  be  attained." 

f 

Jensen,    \()h(>.)      In     such  a  way,  humans  mav   learn  to  make  decisions  ba-.ed  upon 
a  logical  examination  of  alternative  actions  and  consequences  of  those  actions. 
As  an   illustration,   from  the  context  of  the  present  study,   a  child  must 
decide  whether  to  view  television  or  do  homework.     S/he  decides  not   to  view 
te  1  ev  is  ion     hut   to  d«  >  home  wo  rk ,  based  upon  a  de  1  i  be  ra  te  cons  j  de  ra  t  i  on  of  but  a 
aLtern.it i vi"»  and  their  consequences.     She  has  questioned  herself,    in  both 
cases,   about  the  consequences  of   performing  e  it  iter  alternative  an  nas 
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decided  in  favor  o!  that  nlLernative  wlihh  provided  long-term  um^qudn  i-, 
which  were  .[.ore  positive  than  those  of  view  in  \  television. 


P 


D-     l4iciiLiliLiiclLt^^  how  Goes  one  go  about  the 

tasK  of  teaching  self-verbalization?     1  he  .juestion  of  an  effective  method  of  teaching 
self-verbalization  has  been  the  subject  of  various  research  efforts.     The  ability 
to  produce  covert,   self-guiding  speech  appears  to  be  the  result  of  a  developmental 

rogression  during  which  one's  behavior  is   first  controlled  by  an  adult Ts  speech 
and  actions,   later  by  one's  own  overt  speech,  and,  still  later,  by  one's  own 
covert  speech.     This  progression  suggests  that  modeling  may  be  an  appropriate 
method  of  teaching  sel f -ve rbaliza t ion . 

Researchers  have  investigated  the  use  of  modeling  to  teach  sel f -verbalist ion 
and  found  it  to  be  effective  in  teaching  people  to  produce  positive  self-statements 
which  are  incompatible  with  negative  ones,   to  covertly  deal  with  maladaptive 
thoughts  and  to  replace  negative  behaviors  with  actions  that  are  conducive  to 
effective  participation  within  society.     (Meiehenbaum  and  Goodman,  1971; 
Sarason,   1973;  Glass,   1974;     Schmurak,   1974;     Mahoney  and  Thoresen,  1974). 

Bandura  (1977)   states  that  one  component  of  observational  learning  (modeling) 
which  contributes  towards  observer  adoption  of  that  behavior  is  the  reinforcement 
of  the  model  upon  performance.     Those  behaviors  that  seem  to  result 
in  valued  outcomes  are  more  likely  to  be  adopted.     This  is  referred  to  in  the 
literature  as  vicarious  reinforcement,  or  "the  operation  of  exposing  0  (the 
ohservurj   to  a  procedure  of  presenting  a  reinforcing  stimulus  (i.e.,  a 
presumed  or  confirmed  reinforcing  stimulus  for  0)   to  M  (the  model)  after  and 
contingent  upon  a  certain  response  by  M"     (Flanders,    1968).     As  a  function  of  their 
viewing  of  these  vicarious  rewards,   the  observers  will  attempt  the  behnvior   in  order 
to  accrue  those  rewards.     in  laboratory  sett  nigs,  where  it  is  easier  to  control 
outcomes,   Liu   -bsorver  mav  he  assured  of  a  greater  percentage  of  relnioreing 
stimuli.      in  tiie  u.i^room,  as   In  the  laboratory,   the  environment  may  he  controlled 
-o  that   the  child   is   -.uecessful    m  eliciting  positive  consequences  fir  imitating 
<i  certain  behavior;     however,  when  the  child   leaves  that  controlled  cin^.room 
environment  and  attempts  the  behavior    in  his/her  own  home,   the  consequences 
tan  be  either  positive  or  negative.     What  will   oaur,     in  an  imcontrol  le  1 
situation,    in  whieh  ttie  observer  imitates  a  behavior  and    is  frustrated  bv 
unsuccessful  attempts   in  achieving  those    ,ui  .e   reinlorcing  ro-ui'ts  as   t  ho«.e 
elicited  by  the  model,    it  may  not   be  possible  to  as  .tire  t  he  obsei  ver  oi   a  high 
percentage  •      re  i  n  fo  n  e:  »ont    for   tmiL.it  i*f  a  modeled  behavior,   bm    it   mav  he 
q     both  desirable  and  feasible  to  shape  tin    imputations  of   {  lie  observer  with  r«-    ird  to 
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a  realistic  rate  of  reinforcement   whicn  might  to  vd;tained  upon  imitation  of  t  la 
mod*-* Led  behavior. 

JJ1^-  ...y  i  c  a  r  lo  u  s  Partial.  Re  i  n  1  o  r  cgiur n t_IJj\jj:  :     based  upon  Festmger's 
social  comparison  theory  (1954)  one  would  predict  that  when  observers  are  attempting 
an  unfamiliar  task,  which  they  have  seen  modeled,  they  will  compare  their  own  perfor- 
mance with  that  of  the  model    -    as  long  as  the  model  is  perceived  to  have 
generally  similar  ability  or  beliefs.     They  may  uc  ...certain  as  to  the  standards 
of  performance  and  use  the  model's  standards  as  an  example.     Tims,  if  they  have 
,?failedM  in  their  attempts  at  imitation  and  have  seen  a  model  consistently  rewarded, 
they  may  become  frustrated  and  decline  to  persevere  in  performing  that  behavior. 
'I  his  phenomenon  has  been  termed  the  expectancy-frustration  hypothesis   (in  he  n;e  r  ,  1 97 1 )  . 
According  to  this  hypothesis,  because  unsuccessful  observers  perceived  a  greater 
discrepancy     between  their  performance  and  that  of  a  successful  model,   they  ray 
become  frustrated  and  quit  sooner  than  observers  who  may  have  viewed  a  partially 
unsuccessful  model  performing  the  same  task.     With  a  behavior  such  as  deciding 
whettier  or  not   to  view  television,  one  would  predict  that   the  consequences  for  not 
viewing  will  not  always  be  positive.     If  a  child  decides  not   to  view  television, 
but  to  do  her  homework,  siie  may  be  critieired  by  her  friends  for  that  decision. 
I  his  criticism  may  cause  her  not  to  select  an  alternative  activity  to  television 
in  the  future,   as  she  may  cognitively  expect  to  always  be  criticized  for  that 
dec  is  ion . 

it  may  be  appropriate,   then,   to  expose  the  o]  servers   (learning  to 
self-verbalize  about  selecfion  of   f rv«*  t\u\e  aecivi'  tes)   to  a  model  whose 
decision  to  not  view  IV  results  in  positive  outcomes  in  only  a  certain  percentage 
ol  cases.     This  is  known  as  vicarious  partial  reini urcemcnt . 

Researchers  investigating  this  hypothesis  have  sought  to  study  trie  effects 
of  manipulating  the  percentage  of  vicarious  reinforcement  upon  imitation 
and  extinction  of  imitation  of  modeled  behavior.     Traditionally,  these 
studies  have  compared  two  or  more  groups  which  view  models  being  reinforced  at 
varying  percentages  of  reinforcement.     One  group  will  view  a  model  reinforced 
7r)7,  of  the  £in,e,  while  the  other  group  will  view  a  model  reinforced  onlv  25?-  of 
the   time.     As  stated  ai»ove,   Luc  eiieet   u^on  either   imitation  or  extinction,  is  the 
dependent  variable. 

Six  investigations  into  the  eMect  of  virai  ious  reinforcement  upon  imitation 
reported  increased   imitation  as  a  function  of   increased  percent  age  of  rcv.\ird. 
(Chalmers,  et.nl.,    19M;   liisese,    lfM)fi;     Mars  ton  and  Kanfer,    1  96  3 ;     Mausner  and 
Block,    1957;     Kosenbaum,  »>r.   al  .  ,    1902;     Kosenbaum  and   linker,  1962). 
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Con!  lieUn/,  results      rv  U<en  obtuine.,   *  rom  studies  which  ha\e  invest  1;;  it  oil 
the  eriect  of  varying  the  peioentn/.e  of  vicarious   rcinfon  ci.mt  upon  l^Lliu-Lmm. 
(Lxtinction  has  also  been  defined  as  perseverance  in  per;orm.in;j;  a  ta.k  in  the  ah  ,eiu  e 
of  reinforcement. )     Lewis  and  Duncan   ( 1958)  and   ihelen  and  Soltz  (\'jo()) 
and  Paulus  and  Seta   (19/5)   found  no  dilterenee     in  extinction  as  a  iunction 
o:   percentage  of  vicarious  reward.     Others  (liisese,    1%6;  Rosonbaum  and 
hruninc;,    1966)   found  that  hi^h  percentage  vicarious  reward  observers  showed 
greater  resistance  to  extinction  than  low  percentage  vicarious  observers. 
Still  other  studies  have  found  increased  resistance  to  extinction  as  a   function  of 
decreased  percentage  of  vicarious  reward.      jhe  subjects  in  the  relatively  unsuccessful 
model  condition  generally  completed  more  trials  than  those  in  the  relitively  uKcosau 
mode1  condition. 

Support  for  this  hypotnesis  may  .  e  found  in  the  area  of  persuasion: 
research  on  trie  effects  of  one-sided  vs.    two-sided  messages.     Hovland ,  Luusdj.n*' 
and  Sheffield   (1949),  and  Lumsdame  and  Janis   (in  hovland,  Janis  and  Kelley, 
195  3)  examined  the  effectiveness  of  presenting  the  two  sides  of  a  question 
as  opposed  to  one.     Both  sots  of  researchers  c:ound  that  the  person  who  uas 
been  exposed  to  both  tne  positive  and  negative  sides  of  an  argument,  has,   in  efiect 
beSsnV'inoculated"  against  the  negative  argu  ents  when  they  subsequenc t ly  appear. 
S/he   is  less  likely  to  be   influenced  by  those  arguments  than  someone  uho  has 
only  been  exposed  to  the  positive  side  of  that  argument.     ii   a  person  has  only 
heard  one     side,   his/her  opinions  tend  to  be  swayed  back  by  the  valid,  negati'.e 
arguments  when  they  subsequently  appear. 

What  ar*    the  implications  of  the  results,   regarding  sidedness  of  arguments 
applied  to  the  vicarious  partial   reinforcement  effect?     if  the  modeled  behavior 
involves  attitude  chance  as   in  the  present  study,  this  research  seems  particularly 
applicable.     Uhen  an  observer  has  viewed  a  model  wno  is  partially     reinforced  for 
displaying  a  behavior  consistent  witn  a  certain  attitude,  a^  opposed  to  a  model 
who   is  consistently  reinforced,   s/he     mav  not   he  as   inclined  to  discredit  the 
"message"  uhen  and   if  s/he  subsequently  failo   in  attempts  at  successful    init.it,  n. 
In  eliect,   s/ne  has  been  "inoculated"  ai;amst   failure  and  may  be  more  willing  t'* 
persevere  »»vn  timugh  s/hc  has  experienced  ue-itive  consequences .     s7  il- 
ls already   rami  liar  •    th   the  negat  ive  point   of  view   (tailure)   and  has 
previously  been   led  to  a  positive  conclusion   in  a  . outext  of  presentation 
in  whieh   lailurc  was  pre-.enL. 

K.     Num.  iarv  and  hi  s*\ir  eh  o>  >t*-a  i  on.  :      In  summary,   three  bod  m  s  <0  literatun 
reviewed  lie  re  provide  Lie  bad  ground   lor  Lii"  pre  .cut   studv.     Uelated  Liurfculu. 


iutervtMiLn.il  t>t  raUv.li'.->  v^iv  discussed  to  ^ro.iili-  .in  mule rsturd  1  u^,  01   what  iu. 

been  (Kmc-   hi  Lite   field.      Anu;:ber  ut   studies  ha.t  de  onstrated  thai  r>el  l-/erb  il  ization 

can  he  an  eitective  \ethod  tor   learning  m  w  patterns  jf  behavior  in  attain. n  „reutur 

self-control  over  one's   lite-.     iurther,  ohserv  it  loaal    Learning  can  be  an  efloitive 

r<eans  oi   learning  sell-verbalisation.     (hi  the  question     of  vicarious  re  in;  one.  .en  t , 

it  ,ua/  be  rore  probable  that  pe rseverance  at  a  task  tan  be  maintained  by 

presenting  ,ni  observer  with  a  nodeL  who  elicits  boi_n  positive  and 

negative  uuLuji  es  through  his/her  nehaviur,   although  the  results  re v.a rd inr; 

these  questions  arc  divergent. 

Ihe   basic  research  question  which  tins  study  attempted  to  address  was 
whether  children  couid  be  taught  to  consider  carefully  their  benuvior 
and   its  consequences,   thereby  participating  to  a  greater  de^;reee  in  noa-lV 
activities  which  contribute  to  the  achievement  of  tuals. 

bpei  \  \  ical  ly,   the   research  quest  ions  were: 

1-  varying  the  percentage  of  vicarious  reinforcement  have  an  effect 

upon  actual   use  of  self-verbalization  in  making  decisions  about  use  o1 
leisure  time? 

d.     will   varying  tie  percentage  uf  vicarious  reinforcement  have  an  el'ast 

upon  stated  preference  for  partit  ipution  in  activities  other  than 

television  viewing? 
).     Will   varying  the  percentage  of  vicarious  reini  orcei.cnt  have  an  oil  tut 

upon  the  nuirber  ot   hours  spent   in  certain  activities? 
A.     Will  varying  the  percentage  of  vicarious  reinforcement  have  an  effect 

upon  .idvocacy  of  selection  of  activities? 
>  •      Aiil   varv'iiK;  the  percentage  of   vicarious  reinforcement  have  an  effeiL 

up  >u   real  I  of  se  i  f-verba  1  izat  ion  used  bv  tiie  model? 


II.     Mi  '  hod 

A.     s_amp_  f  and  belet  J  ion  Pr»><edure:      i  ne  sanpie  consisted  of  bb   third  ^raee 
pupils   *  r,i:;i  three  i  bis^roons  within  three  school-,   in  a  sma  1  L  community  near 
!.   Luusin*,,   Ml,     M/jire    I    represents  the   ^hoo!s,  classrooms,  and  lumber  of 
st  iiU'SU  s    u  »e  I    m    t  lie     a  udv  . 


I  use  r{    I  i  Kiire    1    he  t  e 


!  he  prim  ip.il   selected   t  he  c  In  srooms  tor  the  studv.     A  pi  limine,  meet  in 
wa     then  held    ..unu*,  teachers,   print  i  pa  1  ,   and  'ho   ie>eareher  to  arrange  the 


iiedu  Le 
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At  the  tiwe  of  data  analysis,    10    ,uhnicU,  had  boon  dropped  I  roai  Liu-  b.i.  pit' 
neeaiu>e  of  absenteeism.      [  he  resulting  sample    ,uo  analyzed  was  5b,  a-,  folloi... : 

Class  1-  JO        Class  2=   itf        Class  ')=  18 


I^sA&f\:     Ine    ;resent  study  was  ussentialJy  a  quasi-experimental  design 
with  two  ' reatment  groups  and  one  control  group,   as  shown  below: 

Class  J  Uj  X  (j, 

Class  2  Uj  X  ()?  03 

^]ass  1  0t  a, 

intact  classrooms  were  assigned  to  treatments.     rihe  X!s  represent  exposure 
to  the  experimental  variable   (percentage  of  vicario  s  reinforcement). 
Uj    is  the  pretest,  02  ib  the  immediate  posttcst   (three  days  following  the  end 
<>f  the  instructional  unit),  and  0     represents  the  delayed  posttest   (  three  weeks 
following  the  end  of  the    instructional  uni?.) 

'J  he  variable  ma*,  rices  take  the  form  of  a  twu-way  repeated  measures  design, 
having  two  factors: 

a.  the  design  over  measuies  factor:     the  point   in  time  of  testing  (pre-, 
post-,   and  delayed  posttcst). 

b.  the  design  over  •  ibjects   factor:     the  percentage  of  vicarious  positive 
reinforcement     (100,,  30.',,  and  the  control  group,  which  received 

no  t  re  at  merit .  ) 

l wo  variab       matrices   (see  Figures  2  and  3)     were  constructed  to 
display  the  varying  points   in  time  of  measurement   depending  upon  the  dependent 
variable  bein;  measured.    Four     dependent  variables  were  measured  at  all  three 
points   in  ti   v   (reciil  was  only  measur  \\  at   'oaziest    1  and  Posttest  2.) 
Figure  J  represents  tne  variable  natri  .  for  those   five  varianles. 

In  m-rt   Figure  A  here 


lw<>  other  dependent  variables,   t  ho^e   related   to  -utual   time  spent    in  acti\ilie 
were  measured  twice,  at  points  n    ltlid  n        figure    ]  represents  the  variable 
matrix  for  those  two  variables. 
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Insert   Figure    \  here 


Ihe  design  was  considered  quasi-experimental  uccausc  the  subjects  were  not 
randomly  assigned  Co  the  uxpe rinwntal    and  control  groups. 

C*     L^J^I^JL1     Ihe  instructional  unit  consisted  of  five  45-50  minute  Lessons, 
ine  Lessons  were  used  on  five  consecutive  schuol  days.      .he  following  is  a  brief 
outline  of  the  lesson  content. 

The  unit  included  two  basic  components:     a  slide  tape  presentation  and  piidud 
discussion,   supported  by  student  workbooks. 

I  he  model  selected  to  appear  in  the  slide-tape  presentation  was  a  female, 
12  year  old.     Research  in  the  area  of  modeling  suggests  that  perceived  similarity 
between  the  model  and  observers  with  relation  to  likes  and  dislikes  1.  of 
importance  in  determining  whether  the  model's  a. :ions  will  be  inur-_ed 
(Festinger,    1954).     For  this  reason,   it  was  emphasized     to  t*.e  subjects  that 
the  model  was  interested  in  the  same  types  of  activities  as  they  were.  (These 
activities  were  determined  by  questionnaire.) 

The  slide-tape  presentation  shown  to  students  depicted  the  model  ungngeti  in 
decision-making  (using  self-verbalization)  regarding  her  own  use  of  free  time. 
In  one  treatment  design,   the  model  experienced  negat ive  consequences  upon  selection 
of  an  activity  other  that  viewing  television,   in  two  situations.     In  tv.u 
situations,   the  model  experienced  positive  consequences.     Thus,  the 
subjects   in  one  treatment  group     viewed  the  model   receive  50/!  negative/ 
50",  positive  consequence-   (to  test  the  vicarious  partial  reinforcement  effect) 
while  the  other  group  viewed  the  model  receive   LOO7,  positive  consequences. 

Brief Ly,   the  situations  and  consequences  are  described  l_low; 

Situation   1:     Model  decides  to  ride  bicycles  with  her  brother  instead  of 
watching  TV. 

Treatment    I:       She  and  her  brother  enjoy  the  ride  and  she  expresses  tiie 
(ilroup  2) 


feeling  that   she  had  i" 


un . 


.tatment   2:       She  falls   1  i  om  her  bike  and  expresses  the   feeling  tiiat 

((■roup   3)  .  .  .1, 

wishes  she  had  not  gone. 

!itt nation  2:       Model   decides  to  bake  cookies   instead  of  watching  'IV, 

treatments   1   and  2:     Model    is  rewarded  by  family  for  baking,  cookies. 
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Situation    i:     Model  derides  to  play  a  gui:e  uitn  her  broLher  and  friend 
inst j ad  ut  watching  IV. 
irentmunt   1:     Sue  enjoys  play.ng  the  game  with  her  brother  and  friend 

.  "  and  expresses  tint  feeling. 

I  refitment  2:     She  does  not  enjoy  the  game  and  expresses  her  feeling. 
j 

Situation  4:     Model  deeides  Lo  play  with  tier  puppies  instead  of  watching  i\. 
i -1  reat merit s  1  and  2:     She  enjoys  Herself  and  expresses  her  feeling. 
i 

In  aJLI  aituations,   t he  model  selected  the  activity  alternative  to  television 
viewing  with  trie  specific  intent  of  achieving  a  certain  goal.     For  example,  in 
Situation  1,   she  seleeced  bicycle  riding  villi  the  intent  of  having  the  opportunity 
to  talk  with  her  brother.     In  Situation  2,  baking  cookies  was  selected  over 
television  viewing  because  the  model  expressed  a  goal  of  "doing  something  nice"  fo 
her  brother  and  friend. 

The  first  day  of  t he  instructional  unit  involved  setting  rules  for  discussion 
to  be  followed  throughout  the  week.       Topics  discussed  were  goalc ,  use  of  free 
tine,   ani.  how  to  make  decisions  about   use  of   free  time.     No  slide-tape  exercise 
was  done  thisS  day. 

Lesson  2  involved  a  review  of  the  first  lesson.     The  first  slide-tape 
was  also  presented.     Workbooks  were  used  during  the  discussion  of  the  slide-tape 
situation.      In  addition,   a  game  was  played  which  allowed  students  to  practice 
selecting  activities  to  achieve  goals. 

Lesson   3  consisted  of  a  review  of  the  previous  lesson,  a  second  slid'3-tape , 
and  a  discussion  of  pro-and  anti-social  television  programming. 

Lesson  4  followed  the  same   format  with  a  review  of  the  previous  lesson, 
the  third  slide-tape  exercise,  and  a  discussion  of  goals  and  activities.    1  he  last 
exercise  dealt  with  deciding  how  to  spend  their  own  time  in  order  to  achieve  their 
own  goals.    All  exercises  allowed  for  practice  in  self-verbalizing. 

The   Last  day  began  with  a  review;     this  was  followed  by  a  discussion  of  the 
growing  concern  about  children  viewing  too  much  TV,  and  the  Last  slide-tape. 
The  emphasis  ot    the   inst  exercise  was  on  the   theme  of  being  active  participant!* 
in  soeietv  rattier  than  passive  viewers  of  te  K  vi ->  ion  .     A  st  j.mnry  of  what  students 
had   learned  was   then  elicited  frouthem. 

b.     Valid  it  ion  of   the   [  nst  rut  t  iona  1   l.nit  :     Several   steps  occurred   in  t  he- 
validation  of  the  instructional  unit. 

\%.     A  pilot  group  of   subjects  was  obtained.      Hi  is  consisted  ot   two  third 
grade  classrooms  from  a  community  of  similar  < haract erisl  ics  as  those  of  the 
"roup  nude  r   st  nd*' . 


Prior  to  the  e^perim<~at,   lite  researcher  requested   froi.*  the  pi  Lot  group  subject  s 
a  list  of  activities  in  which  they  participated  when  not  viewing  television. 
From  these  activities,   four  were  chosen  which  provided  the  basis  for  the  slide- 
tape  presentation     of  situations. 

2.  Using  the  pilot  group,  the  researcher  determined  whether  the  planned 
consequences  to  the  model  were  perceived  by  the  subjects  as  being  positive  or 
aegat  i ve . 

3.  Coals,   objectives,   and  measures  were  formulated. 

4.  Lessons  were  designed. 

5.  Lessons  and  measures  were  pretested  on  the  pilot  group. 

6.  Lessons  ana  measures  were  revised  where  appropriate. 

L.     ^gjj-j;_^^»,t:  of  Classes  to  Conditions:     There  were  three  conditions  in  this 
study:     two  treatment  and  one  control  group.     The  two  instructional  units  were 
identical  except  for  the  consequences  experienced  by  the  model  in  two  out  of  the 
four  situations.     In  T^,   the  model  received  positive  consequences  for  her  decision 
in  all  four  situations.      In  T9 ,   the  model  experienced  positive  consequences  in 
two  situations  and  negative  consequences  in  two  situations. 

'Ihe  classes  were  randomly  assigned  to  the  following  conditions: 

Class  I     -  Control  , 

Class  2     -   100%  Positive  consequences  (T^) 

Class  3     -     50%  Positive  consequences     ^  ^ 
50%  Negative  consequences 

F*     Administration  of  the  Treatment:     The  researcher  began  the  treatment 
by  introducing  herself  to  the  class  and       Gaining  that  for  the  next  five  da>s 
the  students  would  be  participating     in  activities  which  focusea  on  how  they  made 
decisions  regarding  their  use  of  free  time.     Kach  day  there  were  activities, 
discussion,  and  summaries  at  the  end  of  the  day  to  describe  main  points  during  that 
day's   lesson.     Workbooks  were  given  to  the  students  which  accompanied  cLassroen  dis- 
cission regarding  long  and  short  term  goals,   decisions  about  use  of  free  time, 
and  types  of  programming.     Each  day  student-,  used  the  workbooks,   viewed  a  slide- 
tape,   and  discussed  what  was  viewed. 

{he  regular  classroom  teachers  remained  at  their  desks   in  the  hack  of  the 
roum  during  the  treatment.     They  c  d  not  participate  during  the  experiment., 
in  addition,   they  weic  instructed  not  to  refer  to  the  instructional   unit  at 
anv  other  time.     An  observer  was  present  during,  all   activities  to  establish  that 
objectives  had  been  covered   in  orcli  r  to  determine  if  the  unit\was  imp  Lenient,  ed  a. 


intended. 

Prior  to  the   formal   invest  iga  Hon ,  tiie  treatment  and  instruments  wun:  test. d 
in  the  two  pilot  third  grade  classes.     Revisions  were  made  as  a  result. 

I  f 1 .  Instrumentation 


A.     Dependen t  va rubles :     The  dependent  variables  in  this  study  represent 
the  objectives  of  the  instructiou.il  unit.     Five  broad  areas  of     change  were  intended 
by  the  instructional  unit  * 

1.  Use  of  self-verbalization 

2.  Preference  for  part icipat  i  or.  in  activities  other  than  viewing  of 
television. 

3.  Advocacy  of  choice  of  non-television  activities  even  though  this  may 

tut  always  result  in  positive  outcomes .  Reasons  for  advocacy  were  also  i  easured. 
eduction  in  the  number  of   hours  spent   in  viewing  television. 
5.     Recall  of  self-verbalization  used  by  the  model. 

Administration  of  the  Instrument:     The  instrument  was  read  aloud 
to  the  students  in  the  classrooms.     At  the  outset,   the  students  were  told  that  there 
were  no  right  or  wrong  answers;     that   they  should  only  respond  carefully  with  their 
own  opinions  and  feelings.     Students  were  asked  not   to  speak  to  each  other  or 
look  at  each  other's  answers  during  the  testing  procedure.     All  items  were 
read  to  the  class  as  a  whole  with  sufficient  pause  tor  responses. 

The  measure  of  hours  of  viewing  was  given  each  morning.     Students  were 
asked  to  fill    lu  the  programs  they  had  vn*weJ   the  previous  day  and  night. 
I'heoe  were  collected  each  day.     This  information  was  collected  only  at   times  ol 
the  pretest  and  posttest  2. 


C.     Validity:     Content  validity  was  examined  for  all  measures.     Mehrens  and 
Lehman   (I(J7j>)  state  that: 

Content  validity  is  related  to  how  adequately  the 
content  of,  and  responses  t»> ,  the  test  samples 
the  domain  about  which  inferences  are  to  be  made. 

I  he  re   ls  no     numerical  expression  for  content  vaJidity;  subjective 

comparisons  were  made  through   inspection  of  the   items  to  judge  whether 

tie   items  represented  the  content  of  the   instructional  unit.     A  "detailed, 

systematic,  critical"  inspection  of  the  test    items  lias  been  described  as  the  au, 

best  way  to  determine  content   validitv   fMehrons  and   Lehman,    1975).      ibis  was 


,1,ilU"-  '!  1,1  Llie  Present  study  by  h.a/ing  on-  oi;,,r  ^rs.n  fa.. iliar  with    he  stud; 
.erv    as  judge  of  the  content  validity  of  the  t,,t.     All  objectives,  activities, 
an.J   .e-sson  plan,  were  discussed  by  the  jud.ie  and  the  researcher.     '1  hen  the  test 
wn     reviewed  ...id  the  determination  was  mac  -  th,t   the  items  represented  the  content 
tr  ,t  tne  test  was  designed  to  measure. 

>J-     lLl'J±lhJI.i.tJ;'.:   Intimates  of  internal  consistency  and  mensum-s  of 
scorer  reiiaoiJ  Uy  were  computed  for  the  vnrianles  in  this  study.     i  he  <_  timates 
o!    internal   consistency  fur  the  present  study  are   reported  as  Oonb.,cli's 
coefficient  alpha.     ladle     1       presents  alpha  coefficients  for  those  variable 
tor  whicn  this  cti.mite  was  computed,  at   the  time  of  the  pretest. 

\ 

\  Insert    lal)le       1  here 


le 


Measures  of  scorer   reliability  were  computed   for  the  variables  which 
squired  the  as, Lament  of  subjects'    free   responses  to  categories  predetermined 
by     the  researcher. 

Measures  of; scorer   reliability  were  determined  for  these  variable,  in  the 
following  manner.     The   researcher  reviewed  and  listed  a'     possible  responses  .\.r 
the  variables.     Two     udges  were  hired  to  assign  subject  responses  to  the 
categoric-,.      (She  researcher  independently  assigned  responses  to  categories.) 
Categories  were   reviewed  with  the  judges,  and  they^were  allowed 'to  practice 
assign:m-at        iudges  were  then  asked  to  indepen  entlv  rend  througn  quest ioi aai r L s 
and  n-^ign  n spouses  to  the  categories.     At   ten  random  points  throughout. the 
sessions,    judge.-,  were  asked      «     end  a  f.ubject'.s  response  and  report  and 
discus  their  assignment  of  a  response  to  that  category.     '1  he  percentage  of 
agru'msent  was  t nen  calculated  and  reported     (see   fable    2  ). 


Insert  Inble 


no  re 


IV.    Hypo t nesos 

Hypotheses  and, analysis  procedures  are  pi  seated  below. 

H,:      There  will   be  a  dilference  among  gioupf    i„  the  percentage  of  students 
us  inc.  sel  f -verba  Li.nt  ion  at  each  post  test- 

a)     At  pootte.st    ;,  afgrenter  proportion  of  Croup  2  subjects  will 

use  self-verbalizntion  than  Gtoup    '.,  which  will  be  greater  Lh.ui 
(.'roup   1  ; 

^  b)     At  posttest  2,  a  gre.Ver  proportion  of  Crup   1  subjects  will  use 
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->e]  f- verbalization  than  ore 


2,  chilli  will  be  greater  than  Gro.M  1 


'I  his  Hypothesis  called  for  a  test  of  the  use  oi    sel  f-verbaliz  it  ion  in 
making  decisions  about   television  use.     It  was  predicted  that  as  observers  uerc 
given  an  opportunity  to  "test  out"  the  effect  of  self-verbalization  at  hone,  tbey 
would  compare  their  results  witli-tliose  experienced  by  the  model. 

At  posttest   1,    it  was  predicted,  that  there  would  be  a  greater  proportion 
of  subjects  using  self-verbalization   in  (.roup  1   (100/,  vicarious  positive 
consequences)   than  in  Group    3   (50/750::).      [his  was  based  upon  reinforcement  theory: 
the  response  (in  this  case,   the  use  of  se 1 f  -ve rbal ization)  would  be  s t rengt- heiu  d 
by  reinforcement.     Observation  of  another  person's  reinforcing  outcomes  might  effect 
the  degree  of  imitationof  the  modeled  behavior;     the  more  frequent  or  strong  Lit 
reinforcer,   the  greater  the  probability  the  behavior  would  be  imitated, 
(iiandura,  1971) 

As   time  passed,   however,    if  observers  failed  to  obtain  positive  results  in 
tneir  own  attempts  at  the  oeha-i^r,   L'oy  mighc  become  frustrated  and  not  attu.pt 
to  use  self-verbalizatior  again.      Ihose  who  had  observed  a  model  always 
obtain  positive  results   (those  in  the   100/,  vicarious  reinforcement  group) 
might  become  frustrated  and  not  persevere  in  their  own  attempts.      lor  this  reason, 
it  was  expected  the  percentage  of  subjects  using  self  -  verba lizat ion  in 
Group  2  would  drop  at  posttest  2. 


iJe^rubjU^jy  ir  i _j_b_l  e  :  U^e 


af  sel  f -verbal 


l  /  at l on 


ure  : 


tat 


Do  you  as!,   vourself   qui  s t  i urns'  bVfor7  de,"id7ng  whVtheV~to 


witt.ii  toll 


vision 
Yes 


r  <  k  i  \.\ir> 


(.hi 


l-sqiiare   Lost   oi    hui  »i,;eneitv  of 


patterns 


to  .  •  ,  <  i  v  i  ty  r  i  \ 


av  ro  -.s  /  roup' 


resnotwe 
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d,:      ih*ro  wiM    be    in   interaction  ^t'.tt    with  rei.ur.1  t*«  ;>rvi  t»r\  n<  <. 

tor  Vh".;  in  ,  Ik  N  ■ :  i  s  i  i  »n  vi  r  ->u  .  pa  r  t  i  .  i ;»,» t  i  ( m   in    tn  ul  f  orn.it    /o  art  i  it.: 

a)     At  postt»-.t    I,  (»n»n;)  J  lail    -,h        rtat,  r  pre)  i-rcncf  for  the    1 1 1  e  r.».i  1 1\ e 

.Ktivltv  L  wan  Group   3,  wn :  i  ,,    m  turn,  v  I  1 1  show  ^Tlmut  nrcft  ttM.u3 

'  o  r  tut'  a  i  t  c-rn.it  i  ve  uitlvitv   than  ''roup  1. 
',))     At   posttost  J  ,   uroup    i  ^iil    --ho*.    /reuUr  preference  fur  i  ho  alternative 

aitivily  than  Group  ? ,  whicu,    in  tarn,  will   show  greater  prefervne 

than  G roup   I  . 

Ihis  hypothesis  imIu'lI   lor  a  ti-.st  ol    the  position  ol    the  observers  toward, 
"'lowing  television"  as  compared  to  lt  1  teru.ir  i  \  e  activities.     It  was  predicted 
ti.ut  Group  d  subjects,   those  who  had  soon  a  m-shi    reinforced   100/  oi    tho  Li;  .  , 
wouh!    ,Low  a  stron/.cr  preference  tor  a!  ternut     e    ictivities  at   tho  t  ir  o  of 

DoSttoSt  i. 

It  wis  predicted   that   this  off  tot  would  diminish  as  tn.ie  intervened  ano 
tho  subjects  nad  an  oppurtunit)    to  tost  out  "preference   for  activities. " 
Group  1  subjects  would  be  more   I  ik'  ly  to  decrease  their  expression  of  that  nrerereiue 
i>v  the   ti:ro  ot    the  posttost   1  measure.     It  was  predicted  that  Group  3  subjects 
Wiiuld  bo  rere   likelv   to  persist    in  expressing  preference  for  alternative 
activities,   b  ivim;  sloii  a  model    alternately  .no  ocJ  and  fail   in  ohtninint;  positive 
results  lor  expression  dun.   preieieiHe.     Tnus,   ihev  wouui  not  expert  continuous 
positive  reintorcerr.ont   for  their  own  efforts. 
')>  [.'■■n.uut   var  i  d)J_e_:     P^eft  retire  for   leisun    t  i  „»■  uitivities 
'I'lU'Jll'    I'*  dichotonous  variables  of  the  following  fnnn: 

H    you  hud  an  hour  or  two  of  free  time,  wnut  do  vou   think  would 
bo   the  host  way  for  vou  to  spend   it''     C  i  role  your  answer.  J 

U'.ttth  an  adventure  show        or  Kead  an  adventure 

Stat  ist  if  il    Procedure:     Repeated  measures  «in,nlv  as  of  variance. 

H^:  '-rn-ij)  J  will  dispLay  greater  advo  ui*v  of  so  loot  ion  of  an  alternative 
aitivity  than  Group  2,  whi(h,  in  turn,  will  display  greater  advocacy 
than  Group    I,   rit   posttost    1   and  p(sttest  d. 

I  h  i     hvpo  thesis  is  1 1  lb.  1  for  a  test  of   the  ex  pet  tutu  v  frustration  hypo  tin  »is. 

\ 

It   'a, is   pne  .i.  tod,   bised  upon   this  hypothesis,    that    subjects    in   the  j0 
rjiitive   i e i n f ore enen t  oonditjon  would  be  nore   likely  to  advocate 

tin1  selection  o4    an  alternative  aotivitv   even  i 
it   htid   previously  not    resulted   in  posi!  iv<*  out(omos.     This  was  bt       u.o  the'  he  1 
viewed    i  model   experience  both  positive  and  noK«it  ive  outcon.es  au^    »ould  not 
o.cpei  t   cons  i -.teii  t  ,   positive  outcomes.      Ihev  u  on  1 U  1)*.'  more   likelv   to  mlvoi.it* 
persistence   in  the  bohavio.    than  subjects  who  nad  viewed  a  model  experience 
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Ait  muous   (llJM/j    jmsiLra*  uuti one 


Meu-uin.  : 


iriabie:  auvo  acv  ol  s 
Four   items  of  the    following  forr.: 


H.LIDII    '  '  i     ill  i 


ternu* 


.  o  act  iv  1 1  v . 


Yesterday,   Hub  came  hone  from  M-noul   and  he  thought  carefully  to 
himself:     "I've  got  sorv  true  tine.      I   could  go  pJay  kickbail   or  I 
could  watcii  IV.      Li    I   play  kiekb.ill,    1   could  got  some  exercise. 
If  I  watch  TV,    I  could   just   rela::.     Ii    T  want  to  get  in  shape,  1 
should  play  kickbail." 

Huh  went  out   to  plav  kickbail.     He  accidentally  tossed  the  ball  int 
seiieone's  window.     He  knew  that  he  would  have  to  pay  for  a  new  urn*4- 
Bob  felL   that    if  he  had    just  stayed   in  and  ware bed  TV,  none  of  thi- 
would  have  happened.      He  wonders  what  he  should  do  the  next    t  lice 7 

If  you  were  hob,  what  would  you  do  next  time? 
Watch  TV  P]av  kickbail 


Vhy  would  you  do  that? 


Stat  1st  i  c,  1 1_  p  n n: e_c hire:     ^ e p e a t  e d  measures  a na  lysis  o f  va  i  i  an ce . 

The  item  "Why  would  you  do  that?"  was  measured  in  the  following  manner. 
1  he  researcher  coded  eao.ii  of  the  responses  into  uiie  of  four  categories: 

1.  )    i  would  play  kickbail  because  you  might  not   hit  the  window  ogain; 

2.  )    I  would  play  kickbail  because  it's  important   for  my  goals, 
i.  )    1  don  '  t  know. 

4.,    i  would  watch   i'V  so   I  wouldn't  break  trie  window  again. 

For  each  of  the  vignettes  such  as  the  one  above,   there  were  appropriate 

iategori.es  lor  that  item.    Freq  encies  of   response  to  those  categories  were 

n  'asured  and        rnifieance  was  tested. 

H,  :   frfoiij)    i  will  experience  a  greater  reduction  in  total  number  of 
viewing  hours,   and  an   increase  in  total  number  of  hours  spent 
in        alternative  activities,   than  Croup  7 ,  which  will  experience 
a    ;reater  reduction  i  n  v ;  ewing  and  an  increase  in  alternative  activities 
than  Croup   1 . 

Again,   the  expectancy-!  rust  rat  ion  hvpntiie.i  l  •»  would  support   this  prediction. 
If  the  observers  were  given  an  opportunity  to  "test  out"  the  decision-making 
strategies  at   home ,   they  would  compare  their  results  to  those  accrued  by  the 
model.      If  they  failed  to  obtain  positive  re^.'ts  and  had  never  seen 
the  model   "fail,"  they    might  become   frustrated  raid  not   attempt  any  more 
trials.     Those  who  had  observed  a  model   "fail"  may  not  become  as  1  rust  rated 
and  may  persevere   in  their  attempts. 
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aim  >er  oj    ii-mr-,   in  aiteniatr.e  activities 


xa-»u  re : 


(Ho 


il.it.i  i  ;       lei!  ;nr  live  saturd  <* 


l>tu t  i  ->t  i  cm  1   rj r» )f  euuro  : 


1  uesdu1,  ,  'vt.  Jin  otu»_  ,   ail*:  i  tiurstia  / ) 
eate  J   'iMS"  res  ari,t]  ;sio  of  variance* . 


Inert  will  he 


ill f  i  e  renoe  aniua;    ;ruup     in  the  p roport ion  o«* 


-xd^ect   recall  of  self-verbalization  u-,ed  by  the  model  at 


P'j^L  tcs:   I   and  at.  post  test  2. 


I  hit,  icpothesi^  called  for  a  test  of  rota!)  of  the  se  1  i  -verbalizat  ion 
u.->ed  in  the   instructional  unit.      it  was  expected  that  Troup  2  would  be 
''oru  likely  to  recall  self-verbalization  used  by  the  .^ol  than     Group  J. 
Luis  was  based  upon  reinforcement   theory:     the  response   (in  this  case, 
the  actual   cor  Lent  of  self-vc.rb.ii  izat  ion)  was  strengthened  bv  reinf  orcenent . 
(ilL^XY:Lt:.i.0i1  ul~  model's  reinforcing  outcomes  for  self-verbalizing  mi-ht 

stren-tLon  the  likelihood  of  the  observer's  recall  of  the  behavior.      ihe  more 
frequent  the  reinforcenent   f 100/  vicarious  prosit ive  reinforcement  versus 
507  vicarious  positive  reinforcement)   the  greater  the  likeliiiood  of  learning 
the  content  of  the  se 1 f -ve rba li zat ion  used  the  model. 

Dependent  variable :     .lecalL  of  self-verbalization. 
Measure  : 


What  kinds  of  tilings  did    Jill  sav  to  herself  before  deciding 


whether  or  not    to  watch  IV 


( f 


ree  response) 


Statistical  Vro^ydviry  :  Ch  L-square  test  of  homogeneity  of  patterns  of 
response  to  ra  .e^ories  at  cross  groups. 


\.  Result 

ihe  significance   level    for  all    tests  was  at  .ij', 

i.     bse  ui    sel  f -verbal  lzatiou  :     It  was  expected  that  the  Lreatments  Uonld  hav, 
a  differential   effect  upon  the  subjects  at  each  pus L Lest  period.      in  analyzin 
the  data  for  this  hypothesis,   tne  dependent  variable,  use  of  se 1 f-ve rbal izat  i « 
was  cross-tabulated  with  tiealment  j;rnup,  yielding  Tables  3-0 
These  tables  display  the  reported  frequent  v  ol    use  of  se  I  f  -verbal  lzation  and 
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tne  ^rojKjr',  i>  u   1 1 » r  ^ruiir  coj  of  subject 
«  ne  1  i/ure  ri.'[»rt'  a-nL  Jug  Lue  prup<>rt  Lea  pis 
^  L  ill  ,t  Ll_  i  1    Si    n  i  3  k'i.itu. 


>r,r  -  ■  t  r  ..i  3  u'a  (1  sl'  1  t  -verh.j  1  i/a:  ie  i , 
d^s  JtlL.i  for  the  test  i  of 


Insert     a ' » I  e  s  3 


acre 


A  ^       L*-at  of  statistical  significance  .,f  the  homogeneity  of  the  pattern 
of  responses  La  the  categories  was  then  perfumed.     Ibis  test  examined  the 
proportion  of  subjects  per  group  responding  to  tne  categories  and  tested  to 
see  if  the  patterns  oi    responses  differ  statistically.     if  tne  pattern  of 
response   for  any  one  group  differed  in  a  statistical  sense,   the  /^coefficient 
would  be  at  a  level  which  is  statist iral ly  significant. 

As  can  he  seen  from  "laoles     J  -  r>       ,  n,.:ie  of  tne  tests  was  statistical!' 
significant.     I ne  test  wnieh  most  closely  approached  significance  was  that 
done   for  the     pretest.     As  can  be  seen  from  lable    1,  Group  1  more  fiequentlv 
expressed  non-use  of  self-verbal  ization,  as  opposed  to  Group  3,  which  more 
frequently  expressed  use  of  self-verbalization.     Croup  2  was  evenly  divided. 
It  is  unknown  why  the  groups  were     so  disparate  at   tnis  stage. 

by  examining  tile   figures  across  time,    it  appeared  that  the  treat*  \,td 
little  effect  upon  che  use  of  self-verbalization  by  the;  subjects.     Croup  1 
remained  relatively  stable  across  all    three  testing  points;     Group  2  increase*! 
at  posttest  2,    _hen  uecreased;     Group   1  also  increased  and  remained  the  s.re 
it:  posttest  2. 

It  was  concluded   fron,  these  results  that   the  patterns  of    response  tor 
en*  h  group  at  each  posttest  did  not  difler  stat  Lst  i  c  i]  1  \  . 

2.     Preference   tor  Leisure  time  activities: 

inl/'i     h    presents  tin-    ,ean  scores   for  all    -roups  at  all  three  measure  ert 
point.-   S  cir  preference   tor   leisure  time  activities.      lahle        >  prestnt:^ 
the   results    0    the  analysis  of  variance  conducted  tn  test   ihpothesio  4, 

Insert    lable-,         m   -    /  here 


111   ■  ible    ^   tbe  anaiysi  .  oi    variance  I  -     c    reiie<ts  the   intLueiue  oi  t.iu 
treatments  upon  preference  for  leisure   ti  c  ,u  tiviLu  s.     'i  he  mam  e! "fei  to 
for  giv>uns   (treatments)  and  repeated  measures  were  non-si  giu  i  i  cunt  at  'ho 
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level  rtpe<_ifiuil.      .:u-   intcr.KLiun  effect  wa.  m  /uM^at   «/nuji  warranted 

further  ey.arii.nat  i  <  m  of  tile  data. 

As  ran  be  seen  in   .able       ,   the  greatest   increase  in  preference  for  alter- 
native   activities  fro,;,  pretest   to  pattest    I  wa„  displayed  by  Group  2. 

Ihis  was  as  predicted  by  the  hypothesi    .     At  pattest  2,  Groups  2  and  j 
shoved  equal    inc Leases.     Group   1.    the  control  I'.roup,   showed  a  decrease  in 
preference-     for  alternative  activities. 

It  was  predicted  by  the  nyputhesy,  that  the  Group  2  -lean  wouLd  decrease 
at  posttest  2,  while  tiit   (.roup    *  r   an  would  continue  to  increase.     As  can 
be   .eon  by  I  i^ure         tins  not  the  case.     Vne  increase   for  Croups  2 

and    >  was  equal    from  posttest   1  to  posttest  2. 

Insert   Figure     A  here 


Although  tiie   interaction  effect  was  significant,   the  interaction  did 
not  occur  as  hypothesized.     As  can  be  seen  fron  the  ^raph,   at  posttest   1,  Group 
2  displayed  a  greater  preference  for  alternative   leisure  time  activities. 
Both  groups  continued  to  increase  preference  for  alternative  activities. 
It  was  predieted  that  Group  2  mean  would  decrease,  while  Group  3  would  remain 
constant  or  increase.     ihe  conclusion  which  may  be  drawn  is  that  the  100'', 
vicarious  reinforcement  condition  created  a  greater  initial  display  of  pref eren< e 
for  activities  alternative  to  television.     Ihis  preference  did  not  increase 
at  the  same  rate  and  by  posttest  2  the  increase  was  equal  to  Group  3Ts  posttest 
I-  posttest  2   increa.se.     Although  a  si^iificart  interaction  effect  was  found 
the  data  did  not  provide  support   for  this  hypothesis. 

L     Advocacv  of  choice  of  n.in-te  J  evis  ion  activities: 

n»K   Hpn-sents  the  means  for  all   groups  at  ail   three  points   in  tine, 
ial>le  l)     represents  th-  analysis  of  variance  for  this  dependent  variable. 

A.-.    \in  be   seen   from  the  ANOVA  lable,   none  of  the  tests  was  significant, 
ihe  data  do  not  support   this  hypothesis,   a  1  though  t  nunis     are   in  the  predicted 
direction  at  >.stte,t    1,     'Ihe^e  trends     reversed  at  posttest  2. 


Insert   labjos     H  -  4  ht»iv 
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I'l  respond-  to  the   iri!  ,   "'.dr.   soul  J        .     r      mu.  \mi  nut  advocate  parti* 
Mi  tn^  alternative  .ji.tiv  U    J"  Lite1  re-nilt*  \arit  .       't.idint   upon   L he   itei  . 
i'.-ia"1  UhitiD.i  of  the  data   ivvlm1l-i1  tn.it    .it  1\.  .tti-st    1,   tne   r;u  /30        oup  Most 
f  requent  1  /  u.j/fn.atuu  'ontinued  partn  ip.it  iun  n.  L  i  :*  *  a  1  te  mat  ive  uetivit\,  e\e 
th«nuui  it  nad  previously  resulted  badly.  *  as  as  e-ipected.     ri  he  100     ;ror  > 

r:.ure  frequently,   advocated  television  <  l*wi"   ,   a.   in  lui-,  v*ay,  the  child  Ln  U.o 
visiiottu  woald  avoid  ne^ati/e  consequences,     t'osttest   2  data,  however,  were 
difficult  to  interpret.      It  appeared  to  the  reoeuriher  fru",  all  data  regard m  1 
this  r  ensure  that  any  luture   research  us  in     this  type  of   iter:,  would  require 
rev  Is  i mi, 


♦  .     .iuui  s  spent    in  act  ivxt  ^e.> : 

A->  .an  he  seen   in    bibles      *il   and   13     ,   the  ^uin  effect  of  repeated  nea.nires 
wa->    ,*  'jtnl  f  leant    in  both  te>ts.    Ihis  indicates   that,   regardless  oi  ^roup,  Caere 
*\i->  <i  significant  decrease   in  the  number  of  hours  spent  viewing  and  a  si(;ni f leant 
increase   m  the  number  of  hours   spent   in  alternative  activities.  because 
the  control  ^roup  also  diplu\ed  shifts   in   the  desired  direction,   a 1  tentative 
explanati         for  this   ->  i  can  1  ican  t  na  in  effect  v,ere  explored,     iiiis  is  discussed 
in   *~ae  luiu.lusions  section. 

5.      Pec  ail   of  se  1  f-ve  rba  L  i /at  i  on   used  h/  the  odel: 

As  t  aa  be  s^-en  iron  .able  14   ,   the        cmcl~"l.  lent     ^>  not  statistically 
si  -ni  f  ii  ant .      In  addition,  at  postte->t    1,   both   frequencies  and  percentn  -es 
or    response  were  equal    fur  both  '/roups.     At   po-ittest  2,  Croup  1  '-creased 
>li*/htly   in  tiiL    frequent*,  of    accurate   response   f"  tills   Ite.ii.     however,  then 
wa  .  rm  st  it  i  anal   difference  between  the   tso  .;roupof   abilitv  to  recall 
se  1  I  -  v«- rb  1 1  i /at  l  on  used  by  r  h*    ,;:ode  1  .     i'o'-ttest    frequeiK  ies  and  pe r     n  ta/es 
ret.iaiu*--!   tuirl/  stable    it   posttest  2,  ,i  ^  seen  in   .able   Is.     '1  be 
data  aid  not    support    t l  s  hvpot  he-is. 

VI  .     (  oil-    !  lisle"  , 

A .     *!aj o r  :  i mi  in*  > 

i  .      V  t  ua  1    u  ,.  ■  .  i  I    se  I  i  -**e  rh  i  1  l  /  at  i  on  a  >t    i  iu  rease  si  •  1 3  :  u  ,uu 

at  r«     i  t  i  r   for  t  it  her  t  resit  Lent  or  omtroi  ris-ups. 

J.      I  lien  sms  a  significant   cn>up  b%     it  a -are-.   »nt  eiaetLon  eli*st 
with  regard  to    otited  preference   for  non-t«  lev!  won   vicvm;;  activities. 
t>ne-hundrcd  percent    (100  )  vi-ariuus  pn-,  itl**.    re  i  n  i  or*  i  i  icnt   created  a  j  rt  at  er 
liiU  i,d    in,  rease   in  stated  pieieremo     tor  ;s  ui  ~t  e  le  v  i  s  i  on  viewing  a»  tivitit 
Fifty  percent    <">()•)   vnurious  positive   re  i  n  \  ois  er.eut    increased  on  1  v  s  I  i  ;  i  i  L  1  / 


er|c  ^  ;r/ 


a  preiuruu  t-   iur  nou-te  h.  ji  .ion  activities  .it    aoth  posttest  periods. 

*'      number  ut    hjurs  spirit  we-.ir.  j  decrease J  fur  all  groups 
(iiu.l  minj;  tiu-  control  yjuuo}.     Micro  wab  no  ->i,;nil  ic  cint  dif  ferenee  as  j  resul'- 
of  var\ m/,  the  pe  r<.  l'UL.i/l  of  vir.irn*      positive  rcLnfurceinunl. 

4.      .lie re  was  no  significant  (lit  f create  ,i''iun;;  the  groups  us  a  resait 
of  varying  the  percentage  of  vtcari<us  positive  rem! "wrcement   in  advueatv  oi 
^election  ot   alternative  aet  l  tivit  le Result  s  did  uicur  in  the  predicted 
d  i  re  t  i  on ,   howeve  r . 

B.     Major  (a)iuM  usii  in*, 

Conclusions  drawn   fro     this  otudy  Mist  be  considered  with  the   iohu'u  i, 
limitations  in  mir  ' : 

a.;     hata  were  collected  on  the  basis  of  self-report.     Subjects  v:erc 
asked  to  report  their  attitudes  towards  variables  of   interest.     The  danger  of 
self-report   in  research   it,  the   increased  probability  of  error  based  on  the  subjects1 
willingness  to  state  attitudes  which  they  feel   conform  to  those  desired  by  the 
re  >earcher.      [here  i.,  '^articular  dauber   in  a  study  sucii  as  trie  present  one,    in  which 
the   tocuo   is  upon  attitudes  which  may  or  may  not  be  socially  acceptable.  1'or 
this  reason,   the   researoher  attempted  to  corroborate  attitudinal  data  with 
behavior  data. 

a.;      ihe  accuracy  of   the  behavioral  data  iz>  based  upon  the  subjects' 
ability  to   recall   programs  viewed.      in  order  to  decrease   the  amount  of  error 
in   remembering,  subjects  were  required  to  report  p  r  \rr  iranin;;  viewed  the  folio*. in; 
day  during  the  first  hour  of  classes. 

A  possible  exp lan.it  ion  i o r  the  treatments1    failure  to   impact  upon  use  of 
sj  1  f-ve  rba  1  i/a  t  ion  may  have  been  bee  nise   tlie  subjects  did  not  perceived  the 
re  in  to  r  cement   to  be  direct  Iv  relate*'   to  the  use  of  se  I  f-ve  rba  1  i  zat  ion  .     'i  he  subjects 
viewed  the  m«»del   self-verbalize,   select  an  alternative  activity,  and  be  reinfonod 
for  that  selection.     "I hey  may  have  perceived  the  reinforcement   to  be   for  the 
actual    -.elfctioii  of  t  he  al  t  e  rua  t  i  ve  activity,  m  t    f  ^  r  the  process  of  thinking 
cnietnlly  about  that   scloi  L  ion.     '  Mie  L.ii';^isLion  in  redesigning  the   instruct:  aai 
unit  would  be   to  emphaaze  t  he   re  i  itionsdup  between  rem  f  oreetiont  and  tlie  piano*.*, 
of     •■  1  l  -v** i  ba  1  i /at  ion  . 

With  relation  to  i»reterence  lor  non-te  i  ev  i  s  ion  viewing  activities, 
it  may  he  conol  ud»'d  that    100'  positive  consequent es  may  be  more  efieetive  in 
eliciting  both  immediate  and  enduring  preference   lor  the  alternative  activity, 
ihe  ^Orn  positive   l  onsefpieiu  es/f)0/  nep,nt  ive  consequences  j;roup  mean   i  ejsird  in;/, 

eric  :r/;; 


pr..-;ere;t.e  i.t   iltornar.v  .utivuu-,   .a.-.  -,..r.  ,t  i.Ui.i!  Iv  ,i!..>w  average  'n  tore 
the  treat ".vat  i-vc.i  l.^.rt.     '.ins  vm-iIm  mJi-  at   tb.it  tin   .»u!-j«.etb  were  already 
above  average  m  preference  for  a He rn.it  1  -e  aiLivites.     !he  control  ;;ruup 
regained  ^Lal-k  at  pusttt.t    I  and  even  slightly  decreased    preference  at  po-.tt.  -t 

Ic  !:,ust  "c   recalled,   huuever,   tint   the.se  data  were  not  corroborated  wit" 
•xdnvioral    increases  in  par t icipat iun  in  alternative  activities.     Given  the 
inconsistency  between  stated  preference  and  the  behavioral   dat..,   the  conclus.c-.it, 
re-arm. v,  preference  for  alternative  activities  are  tentative  and  require  further 

Stud  /  . 

Although  the  treatment  groups  did  decrease  the  number  of  hours  spent  in 
viewing  television,   the  control  >;rcup  also  evidenced  a  decrease.     One  possible 
explanation  for  this  is  that  with  the  advent  of  spring  weather  at  about  tue 
time  of  post  Lest  2,  all   subjects  be^an  to  spend  more  tin;e  outside  in  alternative 
activities.      it   is  suggested  that   those  planning  future  research  on  this  topic 
consider  seasonal  changes  and  their  effect  upon  the  dependent  varianles. 

Generally,   the  expectancy  -  frustration  Ip'potaosis  wa«?  not  supported  bv 
the  data  from  this  study.     Only  one    of  tne  .  la-ur-   ''-signed   :o  test  this 
hypothesis   resulted  in  data  which  exhibited  eaaiu;es  in  the  t. -dieted  direction 
and  these  (inferences  were  non-si^n  1 1  ican  t . 

As  described,   the  exoectancy-f rustrati on  hypothesis  p. edicts  that  subjects, 
alter  viewiu/,  a  node1  experience   IOC,  positive  reintorcement ,  will  become  frustrated 
it   their  own  attempts  do  not   result   in  the  same  hi^h  percentage  of  positive  results. 
I'r.'vioio  re  *.\m  .>    invest  i  sit  ne;  I  his  hypothesis  involved  simple  modeled  tasks 
such  as  dropping  a  marble  in  a  hole  and  then  assc^sim*     the  observer's 
;ersisteia.e   in    iniLatir.,;  tiie  observed  behavior.       Kesults  fto,\  these  studies 
were  (  mi  i  ;  i  c  1 1  n     with    >ach  other  re^urdim;  the  effect  of  vicarious  positive 
re  i  nl  or  eenent   upon  imitation  and  extinction. 

i* it:  present   study  attempted   to  evaluate  the  effect  of  vicarious  partial 
re  in;%/n  ement   upon  a  behavior  urns  iderabi  y  iv>re  complex  than  dropping 
marbles     -     the  pn  eess  of  decision  making.-    N^t   on  U'  was  the  behavior  ..mre 
enmple,,   hst   tiie    x    urreiue  oi    Liu4  subjects'    i^ItatLen  of  that   bca.wior   in  their 
homes  t  nihil   n-»t    he  assured. 

the  measure   in  the  present   study  which  was  m >st    simtlai    to  that  ol 
previous  studios   in  measuring  persistence  at   Che  behavior  was  "advocat  v  of 
I>art  n  tp.J  ion   in  an  alternative  aitivify  vs.    television  viewing.1'     ']  h  i  ,  tested 
the  subjects'   pe-^t,.ne  in  aJ*»,at;n„       I   ,    ,  on  of  the  alternate-  adhih 
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in  the  tare  of  non-positive  consequences.    ^TlVe  results  of  the  present, 
study  showed  no    .ignifieunt  differences  tVr  eitier  treatment  group  although 
the  trend-  of  the  data  did    fallow  predicted  directions. 

.leeall  iron:  the  an 1 1  did  occur.     Subjects  w^re  able  to   r<  porduee  with  aierra.  y 
the  mntent  of  :.e  I  f-"erbal  izat  ion  e.-.hibited  by  the  model.      Ihe  predicted  behavior 
change  which  would  have  displaced   increased  use  o:   se Lf-verbal izat ion  did  not 
oca  nr. 

Stated  preference   for   leisur<    f  n,  e  activity  can  ue  altered  by  an  instructional 
unit;    lUU/.  vicarious  re  in  f  o  rcenen  t  us  a  ..ore  effective  strategy  in  achieving  i.    e iiate 
and  enduring  stated  preference  for  alternative  activities.     However,   this  stated 
preference  was  not  carried  out   behuviorally.     Although  treatment  groups  did 
increase  participation   in  alternative  activities,   there  was  no  significant  group 
mam  effect. 

A  r„ajor  conclusion  to  be  drawn  from  this  study  is  that  while  it   is  possible 
to  effect  desired  rr.aiu^   in    tatechpre  f  e  rences ,   these  changes  were  not  heme 
out  behavior a  lly . 

C .      Lp ipj.  i 1  at  iovi?_    for  ri it  u r e_  Re s e a r c r 1 : 

L.     it   is  suggested  that   to  increase  the  probability  of  greater  use  of 
t>el  f-verbalizat ion,   the  instructional   unit  clearly  should  relate  the  reinforcing 
outcomes  to  se 1 f -verba  I izat ion .     To  test   the  efrect  of  vicarious  partial   r  enforcement 
upon  self-verbalization,   the  model     might  say   (following  participation  i.  the 
alternative  activity):   "I'm  reaJly  glad   F  took  tU •  time  to  consider  a  number  of 
activities.      It   is  good  to  ask  myself  questions  before  deciding  what   to  do. 
because   1   took  the  t  ime   to  ask  myself  questions  before  deciding  what   to  do,  L 
had  a  good  expo r Lence . "     Attention  would  then  be  focused  more  directly  on  the  process 
oi    self-verbalization  and  not    °n  the   result  nv,  behavior. 

Future  research  might  also  attempt   to   isolate  the  effect  of    v  Lear  i  ous  'par  t  I «» L 
reinforcement  upon  se  1  f-ver  ba  1  i  z  1 1  ion .      For  this,   a  t  reat  merit  group .  would  be 
require1   in  whuh  the  model  was  rewarded  for  be  1 f -verbalizing  without  the  inter- 
mediate: step  of  participating  in   the  alternative  activity. 

2.     i\  major  contribution  oi    this  study  was  the  test  of  the  expectancy  - 
frustration  hypothesis  away  from  the  controlled  laboratory  environment.  ihe 
difficulty  encountered   in  doin,,  so  (i.e.,         irtarfttv   that   the  subjects  would 
attempt   the  behavior  in  their  own  homes)  might   be  a  deterrent   for  future 
research  in  this  area,   given  la^k  of   ravorabie  results  in  this  study. 

With  greater  control  over  the   imitation  process,   the   results  may  have 
been  more   favorable.     This  control  would,  of  course,    limit  genera  1 izabi 1 i t\ . 
Future  field  studies  may  examine  ways  of  perfecting,  the  methodology  ust  d  in 
the  present  study.     Perhaps  a  medium  could  be   found  which  would  allow  for  the 
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greater  contr>J   oi    1  i'»jraUir;'  e  per;  filai         hut  no*   saorifne  ceno r  a  I  l  z.i'  I  !  1 1 
.his  ~n,;ht   luv'ui.-  a  sii.ul.it  ion  of  the  ho' o  rj.i-.n-n  liiL   in  :  huh  subjects  ,ire 
a*-k«»d  n«  'P.i!  ,     leci    ions  recardin',  telc.isi.  t 

).     A  fourth   Lrpl  icat  inn  of  Luis  st  udv  for  '"uture   resean.li  is  that   it  de  •  .trait's 
the  ntM-.i  tn  ^rroloiMtL'  expressed  at  t  j  tuo:  i  nui    diarv.es  with  buh.iviur.il  data, 
w.n  rioteu,  subjects'   -'.'.[)a',ssL  d  prU  renoe.   for  a !  tentative  activates  chanced  in  t:.o 
desLred  direction  while  behavio ra 1 ] y  there  was  no  significant  difference 
av-n.;  -run;),.      It  would  appear  that   the  treatments  were  effective  in  proirotic; 
tne  desired  stated  at  1 1  tudmai  th.r:^.      iius  shift  way  have  occurred  more  as 
a>  resile  of  a  desin    on  the  subjects1   part  to  c,;or^s  attitudes  which  wore  ^ 
a. _cui  d.iace  with  the  objective-,  of  the   instructional   unit   than  as  an  aciur.ite 
reileiticn  uf  a  true  attitadinal  change. 

't    is   recommended  that    research  in  this  area  test   for  three  levels  of  offe<t: 
recall,  stated  at t  i t noma!   change,  and  actual  behavioral  change.  Desired 
etn-cts   in  one  area  do  not  necessarily  imply  effects   in  another. 

5,      It    is  recommended  that   future  studies  focus  no  re  narrowly  upon  one  or 
.mother  are,    <f   interest  e^nlond   in  this   -tudv:     1;   Use  of  sel  f -verbalization , 
or  1)   reduction  ol   viewing  hours.     i)nce  results  are  obtained  concerning  an 
ellet.tive  method  of  creating  greater  use  of  self-verbalization,   that  method  :  a, 
he  studied  in  relation  to  its  effectiveness  in   reducing  n ur.be r  of  viewing  hour-  . 

f).  It  l.»  also  rei ommended  that  the  greater  percentage  of  vicarious 
re  in  f  on  e/ent  iiiut  be  reduced  from  if)(J7.  Ibis  was  viewed  as  unrealistic 
'  -  s.«m»j  <>1   tin    *»un)e<  to   in  tins  treatment  ;roup. 

).     _r  ^  i     at.  'on  >  f  a   Pract_  t  oners 

i.     A  iMjir  oHitr,    -tin*     d    noth   l  n^  t  rm  t  ioiia  1   units  was  the  introduction 
^:    tlu'  ■idvuihilitv  (d    umsiiK-nm',  ,u>nls  in  Making  decision*.      It  was  clear  t  j  t  he 
rose. in  her  Iro:,   stud,  nt    O't.inn  nts  that   not  onlv  had   the  children  not  beeu 
<  omub'rim',  ,;o.tls   in  mal' mic  do.  is  ions,   Pins  l  of  then  did  not  know  what   a  joal 
W,J^-     '[he  unit    introduced  to  the'.i  the  c  oneept   of  short  and  lon#  term  ^oals. 
I"    idiition,    it  v.n  .die.  tive   in  >;enerat  l  n/.  di^u*  >  i  o«  ol"  pro  and  ant  i-..oe  i I 
m»  »t  ho  U  of  sol  vim;  pronieiu^.     Further  studv   is   rec  o.  intended ,   however,  to 
dis,  over  method-,  of   to, blimp,  (hildren  to   menrporate  that    tnowlech'.e   into  then 
own  behav;  >r. 

-\     'Ie.it  bin,;  (hildren   to  ninl'e  -In  isnms  re^unlin^  what    ami  when  to  view 
television         beiomiru*  part    of  manv  s<  hool    mrruula.     The   i  nsl  riu  t  .  ona  1  unit 
disponed  tor  this  stud-    was  we  i  I  -  ro<  ■  i  cod  h».   the  tea.  her-.,  administrator-. 
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1111 '   C  "'    '  11 !  I  :i  •  '>  *■'•»   :■  if  '-  n  i,1  ■  1 1.      in  t  '.i       ;  :  .      i      i  ,     ,[, ;  ,  J .,   f  ro     (  )u       ,  ,  , 

md  u  i.  ;i.  rs  wen-  ,  •.  ic-n  .■  -.1    tin  ..  t,  ,  ...  r    V|iu',        t'n-  nn .  t   ■•  r. 

«■•'   •   •"•••!.!«T.it  -I  ,n  ,1.  .  .'.I..,,-    ,•  ..,  .i,,,,,,,!.,,!  ,f  .  ». 

f'^'Vi -i.-si.      Jt'iou.n  rht-  i\  ,...t.  r-. r.i-.n-  'Jus  sin,!;:  won 
-":",lllv  "••■-•»u,.:>..tt  iv.-         ti..    tin-rics      ,  t|t.   .nstni.ti.n.il  unit 

i  >•:>•:  nl    i'    i:,i  r..  :  >.  i  .i  ■  t  ,i,  ,.    i  ...  i-    |  ,>  t  .,  hi  !  'r.  a. 


,l0'-I:i  '   j:   l-eic-.  i  ,ion  not  .ici  Iim.I;     children';,  perception  of  reality 

is,  di.tirted  JV  the  type,  and  anount  of  proper  ./.in-,;  they  are  viewing  (Cerlnic-r, 
ot'al-'         ly-     *'it:i  111  UMeh.-u  children  how  to  make  decisions  uf.ut. 

what  and  A-he:i  to  view  warrant,  turther  stud."  and  sn'ould  he  studied  in  l.ic  .oci 
en  v  i  r      cut .  | 
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Table  14.    Posttest  1:    Report  of  derate  recall  of  node!  sell- 
verbalization. 


-  Ac c uracy  of  Reca  1 1_ 
Accurate  1  n a  c  c  urate 


Frequency 

17 

1 

Group  2 

Percent 

94.  a 

5.6 

Frequency 

i  7 

1 

Group  3  n 

Percent 

94.4 

5.6 

a    -         df  =  1,  significance  = 

.47. 

Table  15.    Posttest  2:    Report  of 

accur  l_  recal  1 

of  node!  sel  f- 

verbal ization. 

Accuracy  of  Recall 

accurate 

Inaccurate 

Frequency 

16 

2 

Group  2  0 

Percent 

88.9 

11.1 

Frequency 

1/ 

1 

Group  3 

Percent 

94 . 4 

5.6 

0 
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Class  1   (Control  Group)  Class  2   (Tj)  Class  3  (T9) 

Ralya  School  Murphy  School        ,  Ukshire  School 


Figure  1.     Classes,  schools,  and  nunber  of  children  per  class. 
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;  Pretest 
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C2** 


*** 


'osttest  1 
 V, 


Post  test  2 


*  50Z  positive  consequences,  50/  negative  consequences 
**  1007  positiw  consequences 
***  Control 

Figure  2.     Variable  matrix  for  variables  1-5. 

Number  of  Factors  in  Design  over  Measures  -  1  Levels  in  Factor  1  -  3 
Number  of  Factors  in  Design  over  Subjects  -  i  Levels  in  Factor  1  -  3 
Variables/Measure  Point:     0^=  A,  09=  5,  0^=  5 

V  =  recall  of  self-verbalisation 
V^=  use  of  self-verbalization 

V  =  advocacy  of  selection  of  iV  or  alternative  activity 

V4=  rGasons  for  advocacy  of  selection  of  TV  or  selection  of  alternative 
act  ivity 

\'c=  preference  of  TV  versus  alternative  activity 
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Figure  3.     Variable  Matrix  for  variables  6-7. 


Number  of  Factors  in  Design  over  Measures  -  1  Levels  in  Factor  1 
Number  of  Factors  in  Design  over  Subjects  -  1  Levels  in  Factor  1 
Variables/Measure  Point.     0,=  2,     0=2,     ()„=  7. 
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Vfi-  number  of  hours  spent  in  alternative  activity 
V^=  number  of  hours  spent  viewing  IV 
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Figure  4.    Television  viewing  versus  alternative  activity. 
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able  I.     Reliability  coefficients  for  dependent  measures 


Variable  Alpha  Coefficient 


1.     Preference  for  leisure 

time  activity  , 75 

II.     Advocacy  of  choice 

of  activity  , 75 


Table  2.   Percentage  of  agreement  of  assignment  of  responses 
categories . 


Variable  %  of  Agreement 


1.     Recall  of  self-verbalization  100% 

II.     Reasons  for  advocacy  of  se Lection 

of  'W  or  alternative  activity  90Z 
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Table  '■>.    Use  of  self-verbal lzation:  pretest. 


No  Yes 


Group  1* 

Frequency 
Percent 

12 

8 

Group  2 

Frequency 
Percent 

9 
50 

9 

50 

Group  3 

Frequency 
Percent 

r 

b 

27.8 

13 

72.2 

X2  -  4.09;  df 

=  2, 

significance  =  .13 

TaDle  4.  Use 

of  self-verbalization: 

posttest  1 .  ' 

NO 

Yes 

Group  1* 

Frequency 
Percent 

9 

11 

C  c 
J  J 

Group  2 

Frequency 
Percent 

5 

27.8 

13 

72.2 

Group  3 

Frequency 
Percent 

f\ 
4 

22.2 

14 

77.8 

X2  =*2.49;  df 

=  2; 

significance  =  .29 

Table  x  Use 

of  sel f-verbal ization: 

posttest  2. 

No 

Yes 

Group  1* 

Frequency 
Percent 

9 
45 

11 
55 

Group  2 

Frequency 
Percent 

/ 

38.9 

11 

51.1 

Group  3 

Frequency 
Percent 

4 

22.2 

14 

77.8 

X2  =  2.26;  df 

=  2; 

significance  =  .32 

*Group  1  -  control;  Group  3  =  50,".  positive,  50.  negative  consequences; 
Group  2  =  100/o  positive  consequences. 
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Table  6.    Pre  and  post  treatment  mean  scores  for  preference  for  leisure 
tune  acti vi  ty. 


pretest 

posttest  1 

posttest  2 

N 

Groep  1* 

.59 

.59 

.53 

20 

Group  2 

.59 

.77 

.78 

18 

Group  3 

.72 

.73 

.74 

13 

1  -  control;  Z  -  50,;  positive,  5CT-  negative  consequences;  2  =  i com- 
positive consequences. 


Table  7.    Repeated  measures  analysis  of  variance  fur  preference  for 
leisure  time  activities. 


Source  of  Variation 

Sums  of 
Squares 

df 

Mean 
Squares 

p 

P 

Groups 

.94 

2 

.47 

2 

.86 

>  .01 

Subjects  within  groups 

8.74 

53 

.16 

Repeated  measures 

.12 

2 

.06 

3 

.67 

>  .01 

Repeal  ?d  measures  by 
group  interaction 

.36 

4 

.09 

5 

.42 

<  .01 

Repeated  measur  ,  by  sub- 
jects within  groups 
interaction 

1  .75 

106 

.02 

Total 

11 .91 

167 
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Table   3.    Pro  and  post  treatment  .-can  i^lutlS  for  advocacy  uf  selection 
of  acti  vi  ty. 


X  X  y 

pretest              postlest  1            ApOittcst  2  A 

Group  1                 .56                      .49                        .59  ?0 

Group  2                .60                      ,3l                        .54  10 

Group  3                .61                       .74                        .53  13 


Table    9.    Repeated  measures  analysis 
selection  of  activity. 

of  var 

ance  for 

advocacy  of 

Source  of  Variation 

Sums  of 
Squares 

df 

Mean 
Squares 

F 

P 

Groups 

.34 

2 

.17 

.55  > 

.01 

Subjects  within  groups 

16.21 

53 

.31 

Repeated  measures 

.01 

2 

.01 

.14  > 

.01 

Repeated  measures  by 
group  interaction 

.40 

.10 

2.64  > 

.01 

Repeated  measures  by  sub- 
jects within  groups 
interaction 

4.04 

106 

.04 

Total 

21.00 

167 
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Table  1" 


.    Pre  and  post  treatment  i.iea 

ul  pun  n  f 1 
V  1  Cm  1  1 1  y • 

n  scores  for  hours  of 

tel 

evi si  on 

X 

pretest 

Xposttest  2 

U 

Group  1 

18.36 

14.96 

20 

Group  7 

19.72 

14.96 

1  ft 

Group  3 

18.36 

13.60 

18 

Table  11 

.    Repeated  measures  analysis 
television  viewing. 

of  variance  for  hours 

of 

Sums  of 

Source  of  Variation  Squares 

Mean 
df  Squares 

F 

— — ■  

P 

Groups 

.01 

2  .004 

.15 

>  .01 

Subjects  within  groups  1.49 

53 

Repeated 

measures  .10 

1           .10  27 

.96 

<  .01 

Repeated  measures  by 
group  interaction  .003 

2  .002 

.45 

>  .01 

Repeated  measures  by  sub- 
ject within  groups  .19 
i  nteraction 

53  .004 

Total 

1 .80 

111 
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Tjb'e  I?-    PT:  flnd'J0St  fodtnH..ni  .can  scores  for  hours  spent  in 
alternative  activities. 


Group  1 
Group  2 

Group  3 


pretest 


12.24 
14.28 
15.64 


posttesu.  2 


19.04 
19.04 
20.40 


20 
13 
18 


Source  of  venation 


Groups 

Subjects  within  groups 

Repeated  measures 

Repeated  measures  by 
group  interaction 

Repeated  measures  by  sub- 
jects within  groups 
interaction 

Total 


.27 
1.80 


53 


Sums  of 
Squares 

df 

Mean 
Squares 

F 

P 

.02 

2 

.01 

.43 

>  .01 

1.34 

53 

.03 

.17 

1 

.17 

34.18 

<  .01 

.01 

2 

.003 

.49 

>  .01 

.01 
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W.   Howard  Levie 
Audio-Vj sudl  Center 
Indiana  University 
Bloomington ,   IN  47405 

Bibliography  of  Pictorial  Research  Appearing  in  Selected  Journals 

in  1980 

Pictorial  research  is  defined  as: 

Research  in  which  the  use  of  pictures  as  experimental  stimuli 
is  central  to   (not  incidental  to)   the  researcher's  hypotheses, 
and 

research   in  which  internal  imaginal  processes  are  presumed  to  be 
activated,  no  matter  what  the  nature  of  the  experimental  stimuli. 

This  bibliography  was  compiled  by  looking  through  the  1980  issues  of 
125  journals  in  psychology,  education,   and  communications.  We 
(Diane  Jung,   Richard  Lentz ,  Michael  McAnnaly,  Tim  Miskell,   and  myself) 
found  260  articles.     Most  of  them  report  experimental  data,  although 
a  few  discussion  and  review  articles  are  included. 

Rather  than  listing  all  260  articles  in  alphabetical  order,  we 
sorted  them  into 'the  following  broad  categories: 


Iconic  Memory  Page  1 

Recognition  Memory  1 

Memory  Models  and  Miscellaneous  Learning  3 

Picture  Perception : 

Attention  and  Scanning  6 

Interpreting  Features  and  Cues  7 

Mental  Imagery  10 

Cognitive  Maps  12 

Brain  Laterality  13 

Individual  Differences  13 

Aesthetics  and  Affective  Responses  15 

Media  Studies  16 


Many  studies  could  have  been  placed  in  more  than  one  category.  So, 
for  example,   if  you  are  interested  in  individual  differences,  the 
section  beginning  on  page  13  will  lead  you  to  29  studies.     There  are, 
however,  more  studies  on  this  topic  in  other  sections  of  the 
bibliography. 

The  bibliography  is  far  from  being  exhaustive.     When  we  made  our 
search  some  journals  were  being  bound,  some  issues  were  missing  from 
the  shelves,  and  we  doubtless  overlooked  some  important  articles. 
Other  resources  such  as  ERIC,   convention  papers,   and  >-ooks  are  not 
included. 
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ABSTRACT 


This  paper  examines  the  tradition  of  research  within  the  field 
of  educational  technology  and  cites  problems  endemic  to  the 
dominant  research  methods.   It  is  suggested  that  a  reexamina- 
tion of  the  history  of  the  field  has  intrinsic  merit  and  is 
necessary  at  this  time;   furthermore,  historical  analysis  may 
assist  in  the  development  of  new  research  methods.  Three  types 
of  historical  explanation  are  cited  and  rejected  as  inadequate. 
The  paper  suggests  two  general  cognitive  frameworks  in  order 
to  analyze  the  history  ot  research  in  educational  communications, 
it  is .recommended  that  the  traditional  paradigm,   technical  cogni- 
tive research,  has  severe  limitations,  and  a  second  paradigm, ° 
practical  cognitive  research.be  added  to  the  domain  of  the  field 
Definitions  and  examples  0f  both  cognitive  strategies  are  described. 
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I. 

There  would  be  little  disagreement  .umn/       huhirs   in  the  Meld  ef 
i'ducatiunal   Communications  and   IpiJinohu'v  that   thuD'   is  a  need  for  new 
-nethods  of   research  wiich  CMild  improve  the  reliability  of  fiudiiv.  con- 
cerning the  interaction  cf  instructional   technologies  with  the  learner, 
i  use  the  term  "interaction"  to  denote  a  large  citegory  of   research  vt> 
and  with  nedia,   that  has  characterized  the  history  of  research  in  our 
field.     Allen  (1971),   Barbatsis  (1978),   Becker  (1977),  Clark  and  Snow 
(1975),   Clark  and  Salomon  (1977),   are  just  a  few  ut   the  scholars  who 
have  noted  a  number  of  limitations  to  media  research  in  the  domain  of 
education  during  the  past  thirty  years,     These  limitations  have  occurred 
in  all  categories  of  media  research  including  comparative  studies, 
utilization  studies,   and  uttitudinal  effect  studies  (Harbatsis,  1978). 
I  he  methodological  issues  have  been  adequately  documented  and  we  are  able 
to  describe,  with  analytic  rigor,   the  limitations  and  failings  of  our 
past  research  methods,  as  well  as  the  general  cognitive  strategies  that 
provided  the  framework  within  which  these  methods  were  grounded.  The 
succinct  f  xu-;  on  problems  of  methodological  design,   the  intent  and 
range  of  such  designs,  and  the  probable  success  or  failure  of  experiments 
in  relation  to  their  design  goals  nas  given  us"  a  f  lirlv  good  picture  of 
past  research  problems  and  future  research  needs  in  the   field  t  f  Lduca- 
tion.il  Communications  and  Technology. 

The  growth  of  statistical  methods  of  analysis  in  con-junction  with 
newer  experimental  designs   in  the  nJurntiiHi.il  and  social  sciences  during  the 
past   two  decades  has  provided  further  understanding  of   the   limitations  of 
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media  research  fron  L945  to  the  present.    Ihere  i  s. ,  of  tour.se,   the  dflfieult 
problem  of  intern.- 1  versus  external  validity  and  how  to  piovide  a  l op  promise  ; 
o.,  better  yet,  a  ref raising  of  th  it  problem  .so  tnat  we  l  in  develop  gene^aliz- 
able  statements  concerning  the  interaction  of  humans  with  instructional  tools 
without  sacrificing  correct  standards  ot  analytic  rir-or  an  1  empirical  pre- 
dictabiiiry.  This  is  just  one  of  the'  major  categorical  problems  facing 
social  scientinc  research  and  without  burdening  the  reader  with  othe^ 
su-h  pr  blems   (see  authors  cited  above),  we  need  to  n'lte  the  response  to 
these  difficulties. 
•  The  analysis  of  media  research  problem,  ard  solutions  advanced  ns 

corrective  devices,   fall  into  two  prescriptive  frameworks.   In  the  major 
framework  one  finds  a  commitment  to  methodological  analysis  of  past 
research  designs,   their  limitations  and  errors,  and  the  proposed  response 
which  consists,   in  mo.,t  cases,  of  a  more  complex  opera t iona lizat ion  of 
previous  attempts  to  demonstrate     internal  validity    which  depends,  primarily, 
on  strict  empir ical -analy t ic  procedures.   F^r  convenience,  we  can  call  this 
tiie  "mainstream"  response  to  methodological  problems  in  social  science  experi- 
mentation (Bernstein, 1976;  Habermas,   1963).  On  the  ether  hand,  scholars 
such  as  f'lark  and  Salomon  (1977)   state,  without  hesitation,  that  a  "concep- 
tual Iz  it  io:in  which  requires  a  retraining  of  our  major  guiding  orientations 
\tu  research  methods  both  on,   and  with  media,    is    i  necessary  prolegomena  to 
further  progress  m  media  technology  research  in  education.  This  typo  of  pre- 
scriptive st  iteneuL  appear     ambiguous  who-  un.urd  with  precise  operations 
ottered  as  solutions  to  the  problem  of   internal  validity   tor  exper  ir.enta  ' 
design,.  The    -mbi/mtv  of  the  motion  ot    \  "to,  ,r ropt ua1  i za t ion"  of  rc  se  irch 
methods    ilerts  u,  to  Ltie  recognition   thit    i :  ia-M  :si  t  r/e   leaps  of  svntheth 
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anil'-si-.  are    :  ium-sj  iry  part   i'f   tuNm     ith"jj>t'.   to  uuuri'tizt'   tin*  ounplex 
linkatct»  between  \  ed:a  and   lcarninr,     'titn        concretized,   that    is  wiu-n 
new  synaptic  viewpt  j  in  t  s  about    'ust  uhit  questions  we  should  be  usl ing  about 
•neiiia  and  learning  .ire   cubsef'uent  1  y  conneited   tc  advances  in  educational 
nsoirJn  methods,    L ho   result  will   be   the  .  tovencrt   towards  ideal  research 
designs  and  their  proper  sphere  af  app  1  l  ■„  at  i  un ,     Hut  the  development  of 
a  parauigm  that  could   lead   to  a  iu  w  era  in  media  research  would  require 
tenicity  and  creativity;   otherwise,  We  shall  remain  within  the  original 
'ithuoretic.il  strategy  which     ive  birth  to  this  field  in  1945. 

Lne  next  two  decades  are  going  to  present  us  with  enormous  challenges, 
une  very  important   pragmatic  decision  must  be  made.     In  terms  of  teaching 
graduate  students,   and   in  our  collegi.il  dialogues,   should  we,  do  we  have 
the  courage  to  enter  the  ambiguous  domain  of  "reccnceptualizat ion"  which 
Means,    in  the  ensuing  discuss* on,   the  process  of  discovery  through  dif- 
ficult terrains  of  textual   interpretation  and  nisunders tand ing .     in  short, 
to  step  outside  our  neat  scientific  world  into  the  domain  of  cultural 
£U  it  nee  whicn  depends  on  entirely  different  methods  for  verification  of 
explanatory  hypotheses;   f ur thermore ,   cultural  science  does  not  produce 
nopologic.il  knowledge  in  the  •  ane  wiv  as  do  the  natural  sciences  (Hahernas, 
19^3;  h'illiarns,   1977).     Before  approaching  this  question  as  well  as  pre 
seating  a  new  categorical   framework  for  research,   lot  me  raise  the  ques- 
tion of  the  value  of  a  more  complete  historical  analvsis  of  the  field  of 
educational   Communi cat  ions  and  Tochnol ogy ,     This  will  serve  t<    clarify  the 
thiri,  and  concluding  portion  nf  the  paper. 
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lew  people,   specially  those  in  ,u\iJinu     md  allied  discipline  ,  , 
quest! jh  the  value  of  historical    jnulvsis,   h»th  as  an  h  l  v.il -documen  ta- 
tive  Liirodint,  of  a  aiiture's,  past,  and  as  l  <p 1  Kiatury  schema  which  describe 
complex  strm  turaL  relations  between  th-  material  base  of  species  repro- 
duct  ion  and  the  cultural,  or  symbolic  medium  through  which  the  species 
categorizes,  develops,  and  transmits  its  objective  (hereaitcr,  "technically 
exploitable11)  knowledge.     Anthropologists  and  Historians  use  two  broad 
categories   to  describe   the  human  species1  struggle  for  survival.  First, 
our  struggle  over  and  against  udture  so  as   to  secure  biological  survival; 
and  the-  need  for  the  extension  of  understanding  through  acts  of  communica- 
tion in  order  that  knowledge  acquired  exponentially  is  codified  with  as 
little  distortion  as  possible  and  with  as  much  dissemination  as   is  necessary 
for  the  maintenance  of  material   reproduction.     For  example,   the  so-called 
classical  period  of  the  Greek  city-states  utilized  mnemonic  devices —  now 
called  the  conceptual  peg  —  to  insure  minimum  distortion  nf  memory.  As 
the  species  has  moved  from  400  B.C.    to  1980  A.D.,  we  have  extended  our 
codes,  methods  of  inquiry,  and  means  cf  knowledge  reproduction  through  more 
elaborate  systems  of  education  and  communis  ition;   therefore,  scientific 
knowledge,   and  its  i orr e la t i ve ,   technical   application,   is  preserved  with- 
out  unnecessary  reduplication  generation  alter  generation.     In  short,  there 
is  little  disagreement  about  the  value  of  historical  analysis  for  the  species 
is  a  whole,  and  for  any  academic  discipline   in  particular,  since  academic 
work  is  mi  rely  a  -ubsystem  ot   the   larger  svstem  of  knowledge  production 
and   repredue t ion . 
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hi  our  own  field,  now  termed  "i  du«      lonul  (JummunicaL  ions  and  technology" 
:t  ha>  beeouv  as  parent  that   it    is  time   i.,r  u  .  to  be  mor>'  so  I  f-consc  lous  of 
toe  fluid's  history;    *v  ,  joJ  to  t>r\  servo  and  uuderolauJ    its  pa  >t  because  tlu. 
Meld  m  De.;Ln:n»ik  to  nave    i  sicaut  leant   ra  L.     This  has  not   always  be^n  the 
case.     .Sor.L  d       lpliru  ; ,   as  our  o\n  and   the  disM/liis    termed   "mass  co"i:mnua 
Moris"  do  -:Jt  have  a  long  '•istorv,   in  comparison,   for  example,  with  philosophy 
or  phvaics,     In  tnat   sense,   it  i*a^  not  crucial  that  our  past  be  codified 
:nto  a  highly  structured  historical  framework  in  which  we  could  identity 
current  movements  and  compare  them  with  past  decisions  and  accomp lishnent s . 
Nonetheless,   it  v;culd  be  an  understatement   to  say   that  the  field  of  educa- 
tional communications  has  had  a  systematic  origin  at  least  since  1945. 
Nov,   in  1931,   that  is  36  years  in  the  past.     Given  the  so-called  accelera- 
tion  ir.  social  chmge,   1943-55   is  quite  a  different  period  in  American 
history    _han  the  ptrijd   L970-8G.     Robert  Ileinich,   Howard  Kitchens,  and  Cal 
Mother,  as  well   as  other  leaders   in  the   field,   have  lour;  recognized  the 
ml.",  d  for    such   k.  :  s^nricai   documentation  since  many  of  the  originators 
of  the  fieiu  and  their  work  is  beginning  to  disappear.     Given  the  lack  of  a 
veU-linanced  arch  ve  for  the  field  as  well   as  vthe  fact   that   the  field  did 
not  h  ivc  to  be  historically  orient  >d  until   the  past  ten  years,  it  is  not 
su'-pi  ismg  that  we  suddenly  I'oaire  to  preserve  the  past.     There   is  little 
doubt   that   li   ve   fail  to  do  so,   a  great  dea  I  of   information  .and  Knowledge 
, ill   forever  be   lost   to  us.     The  professional  association  of  this  field, 
As-  i,   should  try   to  avoid  that   fate  even  though  the  costs  will  be  si^nifi- 
c  iv*    ;n  terms  of  dollar  need  >, 

Arcawal  preservation  and  analysis  however,  are  quite  different  mat  - 
ftrs  i  ro,,i  ais  tor  i<  ll   studio     proper.     T!ie  1  alter  .ittemft  to  provide  lav-ii'u1 
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explanations  -f  events  that  occurred  in  the  past  tens..   Despite  well-known 
proble;  a  concerning  the  episteraologieal   -.tatus  of  historical  "lews"  (Dray, 
1957  ;  Nagel,   1961),  models  of  Historical  explanation  have  become  sufficiently 
rigorous  and  cocoJex  thereby  diminishing  concern  about  the  validity  of 
conclusions  deduced  from  such  models  as  long  as  they  are  correctly  applied 
in  the  concrete  study  under  consideration.    In  this  field,  Educational 
Communications  and  Technology,  some  excellent  initial  historical  work  haa 
been  accomplished.  All  of  us  are  familiar  with  Saettler's  book  (1968), 
with  the  excellent  reviews  of  literature  and  descriptions  of  particular 
episodes  in  the  field's  history  by  Allen   (1971),  Diane  Lembo's  doctoral 
dissertation   (1970),  and  many  others  too  numerous  to  mention  in  this  short 
paper.  Although  this  work  is  of  enormous  value,   it  cannot  quite  be  classi- 
fied as  historical  explanant ion .  Narrative  description  in  strict  chronological 
order,  and  reviews  of  literature  do  not  constitute  the  necessary  and  sufficient 
criteria  for  adequate  historical  explanant ion.  They  are,   indeed,  descriptions 
of  historical  events  and  often  do  contain  a  model  (or  mixtures  of  models) 
of  historical  explanantion  but  these  models  do  not  meet  current  standards  of 
historical  scholarship.   Let  me  briefly  describe  the  three  most  prevalent 
type,  of  historical  explanantion  in  our  field  a-d,  unfortunately,   in  so  many 
other  disciplines. 

rite  first  model  is  a  technological  determinism  in  which  instructional 
media  tool;  are  a  result  of  scientific  and  technical  research.  Technology  is 
seen"  as  Having  an  inner  dynamic  of   its  own,   and  an   it  produces  new  inventions, 
they  are  taken  up  and  used  therein    :ausing  changes  in  educational  and  social 
structure:,.    This  mode]   remains  at  siie.li  a  simple   level  that   the  addition  -t  a 
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heberian  analysis  is  not   jvca  .on.sider*  J   U.*'.,   U.hnologv,  despite  Us 
i  ner  dynamic,   requires  planning,   ceordin  •  t  i  <>n ,  control,  <tc.  The  U'eberian 
view  ha.  the  merits,  at  least,   of  bein^  capable  of  anilyzmg  bureaucratic 
growth  and  rationalization  of  such.)  One  would  think  from  re  id  in-  educational 
theory  and  research  outside  the  dueipl.ne  of  educational  communications 
md  technology  that  the  historians  of  the  latter  field  would  be  familiar 
wit. i  a  Iberian  analysis  (uarabel  and  Halsey,   1977).  hut  this  is  not  the 
case . 

The  second,   implicit  model  is  a  structuralist-functionalist  approach 
in  which  particular  structural  factors   (  e.        a  lack  of  teachers  to  r.eet 
.in  unexpected  demand)  require  solutions  which  are  met  through  emerging,  or 
new  functions   (  e.g.,   the  use  of  film  to  teach  in  the  absence  of  the  requisite 
number  of  teachers).  The  history  and  shortcomings  of  this  model  are  well 
known;   it  is  rot  surprising  that  it  emerges  in  educational  technolog)  since 
this  model  dominated  during  the  World  War  II  period. 

The  third  model  of  historical  explanation  is  an  interventionist 
one  in  which  government  and  private  agencies  initiate  and  implement 
educational  projects. 

hone  of   three  models  describe  J  are  sufficiently  rich  to  provide  us 
with  adequate  historical  explanations  of  the  cou  *Ux,  and  concrete, 
linkages  between  technology,   learning,  and  social   relations,  Tuo  concept 
of  intention   is    ibsent  and  the  actual  history  of  instructional  technology 
objured.   Why  and  lu.w  were  decisions  made  to  adopt  media  technologies? 
On   /hat  has  Is'  How  and  why  did  the  otieinai  group  of  i  nr.  t  rue  t  ional  technology 
researchers  decile  to  frame  their  hypotheses  in  the  vi"  they  did?  Mo~e 
Import  mLl",   shv   the  peculiar    itheorot  n  ai   cast    which  the   field  seems  to 
have    idopted   fro.i  its   inception  and     .irrio  ,   i  ^rvard  tn  this  di/"  Seme 
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'   «*'  i~t\    u   :u-:spc.ti\     :  ...t  .uivj  existed   in  v»rdur  to  J  Try  or  any  research 
J  id  th  it  ~er     e.t  .ve     .ike  ihcu.'t.   in  lavnr  of  situ-  Uvhnolo  "jes  and  ignore 
'  1 1       .   :\  i  e*L.\>Ie,    interactive  educational  tei  imr  lories 

aav*  .  »:c  1  Jir:  r.  •  the  l^te  :vont  ies  and  ».arly  thirties  vet  quickly 
a  :  'ia:  pe..  :\  i   rr-  :>   '  ^>tjr\    i     t*/oi   of  one-d  :  rcct  ion  co.:n  unu  atiou  systems, 
.t   :  ,  :;r         t  1      t^r.-d  t.  at  the   applied  nature  of  the  fiol^  is  the  caust- 
r   :t     :  i  ti.r-  L-ra  ur  theory.    fnat  proposition  is  not  supported  by 

-   ~   e  period,  of  fojmatian,   1921-1 9  Jl ,   and  consolidation,  1932- 
•    *•  *'    *  >  ^r.Jvl^  \>it-;.^oea  ~i -thodo legist s  and  theoreticians  of  excellent 
..il^er,         l^un1  rr.ewitan  ^nd  i  i  Iton,  V .  Dean  MXlusky,   and  Frank  Stanton 
later  he  „ar\t-  president  -t    the   CIS   teVu'i&icn  N^twotk.  The  decline  of 
1Ua  '<  >e>.r_h  ^L.-unJ^ii   :«  vuorout,  theory  appears  to  have  taken  place 
:i.  t\e   19^'.    avl  I   sr.  ill  not  venture  an  explanant ion  as  to  its  causes, 

i  ^  t     -*v,    -I*:.  ■  v:th   ieraid  houT,  that  the  lack  of  a  significant 
-  r.,,i-     :   '  -  II  terr^ur/e  research  has  had  a  riisasterous  eft  ct 

up        aircu:  ritcN   in  educational  media.   It   is  clear  tliat  new  historical 

,!  '   *v'jl  1  s>'   ':    enorni^us  .*~cf;t  to  the  field  in  terms  of  explaining 
lKt%  —  r^.tt  .      ';i     t  ^  r;u   .tier  educational  .ind  social  environment. 

vita    i;i-.\t     to  sono  i!    fie  questions  I  raised 

:      **:        *- 1      i-l   ur».  u    *s  to  the  voneiai  value  of  never,  more 
'"    '  1    ^-'^e;     :  nioL'ty   .a    tie   Meld  of  educational  technology, 

*  u.J   ,  t  ::uri  s^n/,    '  ^il.  ;  th  it     iilii  work  will  provide  nore  imaginative 
oaa   L".Wit;vc  .  <>:  e  i  .  t^al  ir  it  :  an     if  research  methods  mi,  and  with  media 
:  .  riwuld  ..-'ti:   wit     at     a  h  an  i.uysis?    Fntaitivei>,  tV  would  ha--  to  ans- 
:a  t  **-   ''^itr.c.    \    ;  nu(ti.   vision,  or  general   overview  ni   a  discipline 

e    .:-c         'i.uu:!   mnp^tuK  it".  fciLhin  that  cvuvhw, 
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io     ore  likely  to  produce  a  ^ri'.itcr  '^d,        uynai  iv.   iiterature,  aad  a  uidtr 
range  uf  t  /:,^ri"  •„  nt.il   procedur  s  than  a  field  whnh  iv,tnuvs  buch  views  aad 
merely  u^rodutci   its  research  paradigms  in  a  historically  decontextualized 
manner.     It  is  the  case,  however,   that  tuc  relation  between  hist  'lacal  analysis 
olHc!  the  bircb  uf  r^sjarch  methods  jls  one  of  mere  contingency.     It   is  not 
necessarily  the  case  that  a  reconstruction  of  the  history  of  this  field,  made 
available  to  students  ,cad  practitioners  iw  a  systematic  nunaer  of  distribu- 
tion and  teaching,   will  lead  to  reconceptual J  zation  of  the  fluid  to  meet 
the  research  challenges  of  the  1980's  and  19'JO's.     it   is  clear  however,  that 
many  scholars  in  our  field  share  a  hell  of   in  the  importance  of  historical 
analysis  to  their  research  d i L e maul s .     For  example,  Clark  and  Salomon  (1977, 
p.  103)  quote  the  Freeman  experiments  and  say  that  it  wa^  quite  unf or tunat j 
w  nat   tile  lessons  ol  tojse  experiments  were  forgotten. 

..'e  ean  now  summarize  the  discus^:  n  of  this  part  of  the  paper.  His- 
tK-cal  a-al.sis  of  our  field  las   intrinsic  rurit  and  should  be  pursued 
at  this   time  since  the  field  has  a  si^ni f icant  ^ast.     Such  analysis  will  be 
of  enormous  benefit  to  future  students  and  practitioners.     A  benefit  from 
this  work  may  be  the  dove lopnu  at  of  nc*  conceptions  of  media  research 
advanced  by  investigators  who  have  thoroughly  .uial}zed  the  fieldTs  past 
research  methods  and  Lse  decisions  underlying  the  choice  of  particular  methods. 
Nov  let  us   turn  to  one  historically  oriented  model  of  knowledge  development 
.vhich  nay  provide  us  with  a  more  cogent  viewpoint   from  **hich  we  could  analyze' 
tae  leiation  betwt  en  operational   research  needs  -mo  the  reconceptual izat 1  on 
need  lor  future  instructional  media  research. 
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.^ticu,  about  oar     triple  fur  survive.     We  art-  cwie,tuntly  united,  i. 
aa  HHtr^eutal   ^fiuc,   towards  an  ever   in,  r.-asin>;  understanding  of,  and 
iMitroi  over,   natur..     Frun  priiutivc  ag  r  i  c  ,il  t  uro ,   to  the  craft  guilds,  to 
:\d,r:i  industrialization,  hunans  always  b.vk  increased  control  O:  natural 
pruee.sos  in  order  to  reduce  unpredictable  factors  which  could  destabilize 
or  worse,  dinihilate  human  social  organization.     'Ih-  second  historical  ex- 
clusion follows  from  our  need  to  acquire  knowledge  in  the  objective  domain 
of  niture.     To  wit:     as  scientific  knowledge  is  accumulated,   it  must  be 
organized,   taught,  applied,   reproduced,  and        faith;   therefore,   the  species 
develops  and  refines  methods  for  the  extension  and  presentation  of  under- 
standing which  occurs,   primarily  through  the  use  uf  language.  Following 
nilerma.   (1965)  we  shall  categorize  these  tiej   processes  as  related,  but 
distinct  human-  interests  in  knowledge  production  and  reproduction.  The 
interest   in  prediction  and  control  of  natural   events  will  be  termed  the 
"technical   cognitive  interest";   the   interest   in  the  extension  and  transmission 
et  kn^vl-d;je  will   be  U  rmed  the  "practical   cognitive  interest''. 

Ihe  technical  cognitive  interest   is  incorporated  within  the  ei..pirical- 
.nil/tic  sciences.     These  science,  produce  nosological  statements  that  assert 
conditional   predictions  about  obsen,ed  events,   phvsi^M  or  social.     Ihe  frame- 
work ' 1 1   the  en  piricai-analytic  scu-m^  sees  rra]  it;  as  the  sum  total  oi  facts 
wiu.h    -   (Elective  subject,    the  cumnumi  tv  uf  sc  n  ntists,   (.an  establish  as  true 
propositions,   e  <->ressibie  in  torwali.sid    language,   which  can   lead,  given 
initial  conditions,   to  a  set  oi   technical   re.  o.umenda  t  ion  i  ten    tin    control   <_  f 
ob^erv.  d  f.r.i""'iH's  . 


420 


a  -  i   leugtny  i'im-^  „       >   ce  naui^    of  scientific  tnouled^e. 

Vhe  point  h.<re  is  ^vlv  to  r^uid  u  ,   ihut       ..ntita-  Liivwledg*    is  primarily 
guided  Ly    i  meta- <e  ,eiit  if  it    mitTjsL   in  L.r:igmg  *  h-  ,  nv  i  ronment  crder  cjctr.-i. 
This  dues  ->t  confute  the  traditional  distinction  between  the  pure  and  j  plied 
i«  ic.ee-  because  the  pare       ic.a't.'h  depend  on  a  htn.'t  empiricist  interpretation 
et   tue  'world.      It   is  tnis  viewpoi:  t  vmch  has  .sade  possible  the  extraordinary 
te,  animal  "advanced  of  the  past   four  centuries.     [he  pure  sciences,  therefore, 
nay  not  exhibit  an  instrumental  orients  ion  in  every  instance;  non. uieless  , 
th,    technical   iog;iitive  interest  rensiins   the  priruiy  framework  within  whic 
scientific  practice  occurs. 

ine  pri-tical   cognitive   interest         found   in  the  cultural  sciences;  e.g., 
history,   iiterar     interpretation,   psychoanalysis,  and  ordinary  language 
analysis.     mo  -    thodo  logical  framework  for  these  sciences  is  different  from 
the  enpirical-anal vtic  sciences.     The   _ultur.il  sciences  do  not  construct 
lii*  or.e,  aoduLtl'.tly,  and  experience  is  not  nrgamzed  with  regard  to  the 
sucoe  ■  ,  of   operations.     hliat  counts  as  a  tact   is  provided  by  the  understanding 
■  '   ".oir.ing,   not  b<    controlled  okservaf  ion .     Our  acts  of  understanding  are 
governeo  by  eonseu^al  norm,  which  define  reciprocal  expectations  about 
behavior  and  r;u,t  be  understood  \>\   two,   or  r.ore  acting  subjects.     l.liilc-  the 
validity  oi    technical  knowledge  statements  depend  on  empire  call;,    true  or 
mal> t lull iy  u  rr^ot  propositions,   the  validity  of  propositions  referring  to 
corjnun  1  ,.aL  l  ve    u  t  ton  is  grounded  on  1  v   in   in  t «  rsub  j  ec  t  ive  mutual  understanding 
o!    inti.nt  ions  and  obligations.      Ihe  cultural   sciences  therefore,  are  primarily 
concerned  */ith  sv:„t»olic   interaction  svstems,   or  what  we  currently   call  com- 

rami' at  i".    mt  i-ra *t  ion.     :  xp  1  1 .  ite  acts  of  .  oixun  1  ca  t  Lou  through  an  analysis 

of  rules  11I    vnrrar  and  social   u-n  s  whuii  i'uvi  rn   interpersonal   behavpi.  The 
m.pott   nt    cln\   i  would   like   t"  :u.  t    1,    ju,t   tin,*     tin    pnn  t  i\  il  (ogaiMvo 


interest,   reflected  m   >ymi;olic   interaction  sy.Uns,   is  distinguished 
i  rum  the  technical   cognitive  interest,  r^tletted  In  the*  empirical- ana  Lytic 
scienu'S,  in  that   the  former  domain  i  an not  be  reduced  to  the  latter.  T.iis 
claim  needs   further  explanation  and  tnen   i  si)  ill  proceed  to  discusy  the 
value  of  tii is  approach  for  future  media  research. 

A  cursorv  examination  of   the  history  01   the  social  sciences  exhibits 
divergent  conceptual  strategies   for  analysing  human  interaction.     Some  dif- 
ferences are:     the  manner  of   formulating  problems,  methods  of  research, 
choice  of  categorical    framework,   the  definition  of  the  object  domain,  and 
whether  or  net  meaningfully  structured  language  forms  are   to  be  taken  as 
objects  among  ot'-r  physical  objects,  or  conversely,  does   the  object 
domain  itself  only  have  sense,   in   the  first  place,   as  a  meaningfully 
structured  form.     Hie  vituperative  nature  of  this  debate  began  to  dissipate 
luring  the  19  30's  with  the  view  that   there  was,  and  is,  only  one  form  of 
knowledge  ---   that,   of   course,  being  scientific  knowledge  derived  from  the 
use-  oi  eir.pirii  al-analytic  procedures.     This  unity  of  knowledge  viewpoint, 
associated  with  various  types  of  positivist  thought,  se?md  to  completely 
destroy  the  need  for  any  other  epi s temo logy  than  that   found  within  the 
natural  and  mathematical   sciences.     Indotd,   positivism  held  that  nothing 
rjuid  eount   as  knowledge  unlesa   it  could  he  l  oast  rue  ted,   in  principle, 
upon  the    ledue  r  i  ve-no:nol  ->g  1 i  a  1   explanatory  framework;   thereupon,  the 
pre  at   rush  to  model   the  science  of  soeietv  upon  the  methodological 
'pp roaches  o!    the  natural  sciences. 

Respite  the  re ;  ,oon  of  positivisi  and  the  unity  of  science  move- 
ment  as   indefen   luic  meta-sc ient i f ic   theories,  enormous  gains  have  been 
made  l>\   adapting  the  prugmat  i  c  component  oi    that   position;   namely,  a 
hehavi-M  il   appi ouch  to  human  a;  L  ion   fn<  hiding  f  he  process  <  t  learning. 


lfnft  rtunatelv  ,  we  hive  yet  to  develop  su.  vtsiul   measurement  operations 
tor  Hir;e  ining"  ;   that   h,  how  humans  understand  ea«  h  other  as  self -cense iuul 
acting  subjects.     Ine  problem  is  that  ue  cannot   observe  actions  in  the 
sane  wav  that  we  observe  mere  Vhavlor.     To  observe  behavior  as  action, 
we  must   relate  features  of  this  behavior  to  rules  on  whUh  it  is  ba^ed  and 
u:  derstand  the  meaning  of  these   rules.     In  rJi  >rt,    to  adequately  describe 
an   i»  ti-ni  implies  the  understanding  of  a  mum  or  the  corresponding  inten- 
tion-      terms  a:     annum icutive  actions,   language  usage  requires  both  a 
cognitive  capacity  to  understand  a  rult   and  the  nreformative  (apacitv  to 
apprehend  the  universal   in  new  particular  instances.     Behavioral  research 
designs  applied   to  communicat ive  interactions  have  been  of  little  value 
compared  to  behavioral  analyses  of  human  actions  other  than  speech  acts. 

What  are  the  implications  of  the  foregoing  argument  for  future  instruc- 
tional ir^dia  research  >     First,  we  must  relax  our  dogmatic  adherence  to  a 
purel"  behavioral   approach  to  research.     After  all,   the  belief  that  there 
is  only  one  type  ,-f  knowledge,   deduct! ve~nomologicul  knowledge,  is  itself  a 
iiietaphvsicui  dogma.     It  cannot  be  proven  empirically,  or  by  a  logical 
deductive  argument.     It  is  a  matter  of  faith  and  we  like  it  because  it 
works .     But  how  will  traditional  media  research  be  received  in  the  future? 
The  current  prognosis  is  not  good  and  the  range  of  questions  and  problems 
confronting  us  could   lead  to  a  dt  legit  ira.it  ion  of  our  field  if  we  fail  to 
respond  creatively  to  the  emerging  instructional  telecommunications  environ- 
ment,     io  mention   just  one  major  problem:   recent   instructional    tool  systems 
are   increasingly  interactive,  or  two-wnv,   inc luding  multi-point  cable 
systems,   teleconferencing,   computer  conferencing,  elect;   '^ic  blackboards, 
arid  Lomninat  ions   thereof  .     Traditional  media  research  experiments  and 
current   instructional   development  methods  will  be  oi   assistance  in 
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i  omputer-  simulation 


c jrri^':ld,   inui vi^uai!,  fc,uiued  instruction  vi 


ihx  cro  computer  ,  vi  (lie  text 


dcilATy  {j.'stt.us,  etc. 


i^Jiic  the  1  est* ,         arc   k*  uv,  ashed  question,  which 


we  cannot  answer;   t urt hurmore ,  we  Jo  not  possess  the  cognitive  strategies 
in  v'lii'i  to  franc  tne  questions.   The  reason  is  simple,  'ihere  is  rapidly 
growing  interest  in  communicative  <.  oinpetency  via  the  interactive  media 
technologies  and  the  field  of  educational   communications  and  technology 
has  not  developed  a  tradition  of  symbolic  interaction  research;  instead, 
it  has  relied  for  the  most  part,  on  technical  cognitive  research.  There 
is  no   longer  any  justification  for  constraining  media  research  within 
the  technical  cognitive  framework.   Indeed,  future  media  research  could 
undergo  an  exciting' rebirth  by  including  stategies  and  methodologies 
derived  from  the  practical  cognitive  interest  of  the  cultural  sciences. 

Ic  should  be  recalled  that  general  cognitive  strategics,  or 
"knowledge  interests"  are  the  viewpoints  from  which  we  apprehend  reality; 
in  fact,  knowledge  is  only  possible  because  of  these  me ta-emp iric ial 
frareworks  which  guide  our  episieru) logical   projects.  Tne  choice  of  one  cog- 
nitive strategy   rather  than  another  is  uased  on  complex  factors.   I  briefly 
mentioned  some  of  these  factors  in  part  two  of  the  paper  including  „ne 
decision  as  to  the  most  appropriate  methodology  for  measuring  meaningful 
language  utterances.  The  results  of  my  research  demonstrate  that  technical 
and  practiciL  cognitive  strategies  are  analytically  distinct  but  empirically 
related.    In  short,   certain  contexts  will   demand  the  use  of   one  strategy  rather 
t'n  m  anotner;  other  contexts  will   loquire  unique  mixtures  of  both  strategics. 

There  ha,  bet  n  iMiorrao-h  pr  ogre  is  In  tne  cultural   sciences  during  the  past 
decide  hut    Little,    if   any  of   tins  work  h.i  ,  made   its  wav   into  media  research. 
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rlhe  mo.l  powtrf'il  model  oi   i  *ixmni.iiLwi    ■  u    *.  fence,  developed  bv  J. 
ii.iDur»:ia  >,  iuu,  already  been  ./k  ^es^l  ui  1  /  ...  uatMiulj  7ed  by  h'Lemaun  (1977). 
'ins  is  bat   one  example  of   the  Loiijim  t  mhi    >]    technical  and  practical 
cognitive  strategies  which  in^re.^ed  the      in  r  a  1 1  xab  1 1  j  ty  of  hi:,  fiaduigs 
waile  preserving  internal  validity. 

During  the  :ie;.t  two  decades,   *t  anticipate  questions-,  problems, 

ar.d  needs  which  neretoiore  have  not  been  d  significant  aspect  of  our  field. 
Pie  re  will  be  increasing  concern  for    .^thod-.  that  improve  comrunicat  ive 
competence  via  multi-point   interactive  c  oninunicat  ion  systems.  The  iocus 
will  not  oe  upon  methods  of  cognitive  acquisition.   Learning  theory,  per- 
ception taeory,  information  processing  models,   instructional  developrent 
motiiods,  etc.  have  a  long  tradition  and  are  well-situated ;   that  wori,,  of 
course,  will  continue  and  outstanding  issues  still  remain  unsolved  and 
mast  be  solved  in  order  to  improve  learning .Nonetheless ,  a  new  arena  of 
researca  must  begin  alongside  our  mainstream  research.   Bliss   (1980)  has 
shown  than  the  majority  of  the  Canadian  experiments  in  medical  learning 
via  various  types  of  interactive  instructional   communication  "systems  did 
not:  meet  the  anticipated  goals.  The  crucial  variables  concerned  problems 
el  distorted  communication;    i.e.,   questioning  the  autuenticity  of  the 
speaker,    inappropr lateness  of  comment,  uncertainty  as  to  entry  and  exit 
!  rom  grmip  di.seu.sion,   etc.  The  results  aie  not  surprising;   teleconf erencin 
experts  have  been  frustrated  for  years  attempting  to  develop  efficient 
coranuiiiL  at  ion  protocols.  Ihe  more  mechanistic    protocols   increase  order 
within  the    -roup  but  decrease  par t ie i\ at  ion  and  Learning.    I  believe 
that   tile   solution  can  be  lound  through  symbol  lc   interaction  research 
rather  thm   trad. tional   "at  tit  ad  i  na  L M  research  s  i  t  ua  ted  v  I  th  i  ri  the 
U'lhnii.il  -ti,  nit  ive  piradi.-.m,   Attei   ail,  iv  tan  only  benefit  from  such 
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rc.K-.irch  attends,    it  will  increase  thv  :  i:Vi  of  um   field  during  the 
tne  n.-.:t  two  decides  am'  piovide  us  with  nore  vrr..  Jn  the  emetging 
"third  wave"  corxmnication  system.-,.  Cultural  science  is  no  longer  ar 
ancient  metuphy,  ics  .  'It  has  e.er^d  with  powerful  new  approaches  including 
seuioCic  analysis.  To  !e  certain,   ambiguities  remain   m  Us  methods 
but  why  be  frightened  of  ambiguity?  The  chalLmge  to  resolve  ambiguity 
will  bring  out  the  be<-t  in  all  of  us  and  lead  to  an  exciting  future 
for  our  field. 
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Photography  to  Enhance  Aesthetic  Skills 

Two  students  photograph  the  same  subject.     One  photograph  communicates 
a  heightened  sense  of  reality,  the  impact  of  the  decisive  moment  and  is  more 
interesting  to  the  viewer.    The  other  is  technically  well  done,  but  communicates 
none  of  the  aforementioned  aesthetic  qualities.     Is  the  unequal  quality  of 
these  students'  photogrephs  due  to  technical   instruction?    How  does  the 
introduction  of  instruction  in  aesthetics  affect  the  photographs  of  students 
having  high  or  low  spatial  abilities?    The  photographic  statement  involves 
a  cognitive  process,  a  symbolic  manipulation  of  information  and  requires  a 
basic  level  of  technical  competence  in  order  for  information  to  be 
communicated  visually.     What  types  of  learners  benefit  most  from  this  visual 
product  ion  process? 

In  an  effort  to  answer  this  and  related  questions,  a  study  was  conducted 
(Mclsaac,   1980)  to  investigate  the  effects  of  instruction  in  photography  on 
fourth  and  fifth  grade  students,     It  has  long  been  recognized  that  photography 
in  the  classroom  is  highly  motivating  and  offers  a  unique  vehicle  for 
communicating  ideas  visually.     Studies  such  as  the  Milford  Visual  Communica- 
tions Project  (Fransecky,  1973)  and  the  Green  Chimneys  School  Project 
(Ross,  1972)  attempted  to  establish  the  importance  of  photography  in  the 
school  curriculum.    These  studies  suffered  from  a  lack  of  concrete  identifiable 
variables  from  which  to  collect  data. 

The  present  study  was  an  attempt  to  isolate  variables  which  can  be  both 
observed  and  evaluated  in  photographs  and  for  which  instruction  can  be 
desiyned.    An  effort  was  made  to  identify  which  level  of  spatial  ability 
benefits  most  from  these  differences  in  photographic  instruction. 
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One  purpose  of  the  study  was  to  examine  the  relationships  among  technical 
and  aesthetic  qualities  in  students1   photographs  as  well  as  students'  spatial 
abilities.     In  addition,  photographic  improvement  within  each  level  of 
spatial  ability  was  examined  to  determine  whether  the  improvement  occurred 
in  the  lower  order  technical  skills  or  higher  order  aesthetic  skills.     It  „uS 
anticipated  that  there  wouid  be  no  spatial  ability  effect  on  the  improvement 
of  technical   skills  in  photography  but  that  the  ability  to  conceptualize  and 
communicate  higher  order  aesthetic  information  would  be  significantly  greater 
among  students  identified  as  having  high  spatial  ability. 

Photography  is  a  visual  medium  of  communication  with  inherent  character- 
istics unique  unto  itself.     It  is  not  a  direct  perception  but  is  a  two 
dimensional  symbolic  representation  of  three  dimensional   reality.  The 
photographic  process  produces  the  symbol  or  representation  by  creating  an 
image  on  light  sensitive  paper.     In  this  study,  the  skills  involved  in  the 
photographic  process  were  categorized  as  aesthete  skills  or  technical  skills. 

Technica i  Ski  1  Is 

Technical  skills  were  those  mechanical  manipulations  required  of  students 
to  enable  them  to  produce  a  clear  photograph.     During  the  pilot  study  in  a 
small  elementary  school,  observations  were  made  in  order  to  identify 
difficulties  students  might  have  in  taking  pictures.     Extrapolating  from 
these  realistic  problems,  four  technical  criteria  were  identified  as  those 
necessary  to  produce  clear  images  w;th  the  Polaroid  cameras  being  used,  the 
EE100  model.     Technical  criteria  were  described  to  tr.e  students  as  I)  Filling 
the  frame  2)  Focusing  3)  Avoiding  camera  movement  and  4)  Avoiding  subject 
movement.     These  are  identified  in  Table  1  as  Tech  1,  Tech  2,  Tech  3,  and 
Tech  4. 
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Filling  the  frame,  or  composing  within  the  frame,   required  instructions 
to  students  in  how  to  eliminate  extraneous  background  material,  how  to  learn 
to  see  as  the  viewfinder  sees,  and  how  to  frame  the  visual  statement. 
Focusing,  with  this  particular  model  camera,  required  that  the  students 
correctly  estimate  the  camera  to  subject  distance  in  feet  and  set  the 
corresponding  focusing  ring.     Holding  the  camera  steady  required  practice  in 
squeezing  a  rather  stiff  shutter.    Avoiding  subject  movement  required 
awareness  and  planning  on  the  part  of  the  photographer  to  avoid  a  blurry 
image . 

These  four  technical  criteria  were  determined  to  be  essential  technical 
elements  in  the  production  of  good  photographs  by  students  and  were 
Incorporated  in  tne  iessons  for  dotn  treatment  groups.     These  four  items 
were  also  subsequently  used  as  evaluative  criteria  when  students1  photographs 
were  later  rated  by  judges. 

Aesthet  ic  Ski  1 1 s 

Aesthetic  skills  were  defined  in  this  study  as  those  demonstrating  the 
ability  to  recognize  the  produce  information  or  artistic  material   in  a 
creative  symbolic  way.    There  are  many  examples  of  the  presence  of  aesthetic 
qualities  in  photographs.     Aesthetics  are  those  qualities  which  stretch  the 
imagination  and  present  complex  ideas.    There  are  countless  aesthetic 
elements,  but  four  were  chosen  from  the  literature  in  photography  for  this 
study.    They  are  the  ability  to  create:     1)  a  heightened  interest,  2)  a 
heightened  sense  of  reality  3)  a  unique  point  of  view  and  k)  an  expression 
of  the  oecisive  moment.     These  ore  identified  in  Table  1  as  Aes  1,  Aes  2, 
Aes  3,  and  Aes  4. 


431 


4 


Heightened  interest.    Creating  interest  in  a  photograph  C3n  be 
accomplished  in  a  variety  of  ways.     An  emotional  statement  can  evoke  humor, 
sadness,  and  joy  through  the  artists1   individual  porcra/al  of  a  situation. 
Excitement  or  tension  is  created  betwen  the  photographic  image  and  the 
viewer.    This  tension  helps  recreate  experience  and  affirms  the  wholeness  of 
the  work  (Bayer,   1977).     Aesthetically  this  can  be  done  through  composition, 
selection  of  subject  matter  or  the  juxtaposition  of  other  visual  elements. 

Heightened  real ity.     A  sense  of  heightened  reality  is  described  by 
Ward  (1970)  as  the  degree  of  integrity  of  meaning  evidenced  by  the  visual 
relationship  within  the  composition.     Heightened  reality  Is  what  Suzanne 
Langer  (1942)  describes  when  she  says  that  art  is  a  semblance  which  seems 
cu^rged  with  realicy.     It  is,   [n  fact,  the  very  essence  of  w!,al  Benjamii* 
(1969)  describes  as  the  "aura"  or  the  sense  of  reality,  the  authenticity, 
of  a  presence  in  time  and  space. 

Unique  viewpoint.    A  person's  unique  viewpoint  is  one  which  expresses 
that  individual's  particular  ideas.     Jerry  uelsmann,  for  example,  frequently 
presents  his  point  of  view  through  paradoxes  such  as  elegance  and  vulgarity 
(Ward,   1970).     C3rt ier-Bresson  does  the  same  through  visual  contrasts 
(Henri  Cart ier-Bresson ,  1976). 

Decisive  moment.     The  decisive  moment  is  that  precise  time  at  //hich 
moving  elements  are  in  balance.     The  phrase  is  associated  with  Cartier- 
Bresson's  search  for  universal  harmony  in  the  flux  and  movement  of  images. 
When  the  instant  is  right,  the  rhythm  of  the  universe  creates  such  a  decisive 
moment.    Aesthetically,  this  moment  results  from  an  intrinsic  blend  of 
figure  and  setting  which  presents  perfect  equilibrium. 
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Experimental  Variables  and  Instrumentation 

The  principal   independent  variable  of  interest  in  this  study  was 
spatial  ability  as  measured  by  the  SRA  Space  Relations  Test.     Space  relations 
is  "the  ability  to  visualize  how  parts  of  objects  fit  together,  what  their 
relationships  are,  and  what  they  look  like  when  rotated  in  space"  (Thurstone, 
1962).    The  ability  to  form  spatial  relationships  is  considered  a  crystallized 
or  fixed  ability,  as  opposed  to  a  fluid  or  changing  ability. 

The  dependent  variables  chosen  were  scores  on  the  four  previously 
mentioned  technical  skills  and  scores  on  the  four  aesthetic  skills.  Scores 
resulted  from  the  evaluation  of  the  subjects'  photographs  by  a  panel  of 
judges.     Post-treatment  photographs  were  judged  for  improvement  on  the  four 
technical  and  four  aesthetic  criteria. 

Methodology 

A  quasi  experimental  nonequ i va lent  control  group  design  for  intact 
groups  was  used   in  this  study.     Classes  were  taken  as  a  group  and  stratified 
random  assignment  to  treatments  was  made  within  sex  and  spatial  ability  as 
measured  by  the  SRA  Space  Relations  Test.     Sixty-six  fourth  and  fifth  graders 
received   instruction,  participated   in  photographic  exercises  and  took 
photographs  of  various  themes  of  fheir  choice  which  were  ultimately  evaluated 
by  a  panel  of  judges  for  technical  and  aesthetic  improvement.     The  two 
treatments,  Treatment  One  and  Treatment  Two  were  as  follows.  Treatment 
One  consisted  of  technical   instruction  in  photography,  photographic 
exercises  and  materials  developed  for  instruction  in  aesthetic  concepts. 
Treatment  Two  consisted  of  technical   instruction  in  photography,  photographic 
exercises  and  general  perceptual  exercises.     The  SRA  Space  Relations  Test 
was  administered  and  division  by  median  scores  then  determined  high  or  low 
spatial  abi 1 i  ty. 

ERIC  1 !  • 


6 


Sets  of  experimental  materials  *ere  developed  by  the  investigator  for 
both  treatment  groups  (Mclsaac,   1980).     The  study  was  conducted  during  six 
sessions  of  40  minutes  each.     Studc.Us  met  twice  a  week  for  three  weeks. 
Field  procedures  for  the  six  sessions  are  outlined  in  Figure  I.  Two 
independent  variables,   level  of  spatial  ability  and  treatment  condition 
were  subsequently  examined  to  determine  whether  there  were  mean  differences 
between  students'  technical  and  aesthetic  performance  scores  wh^  student 
produced  photographs  were  evaluated  by  a  panel  of  judges. 

Five  judges  rated  fifty-five  pairs  of  photographs  for  each  of  the 
eight  criteria,  four  of  which  were  technical  £nd  four  aesthetic.     A  score 
was  either  one  or  zero.     The  investigator  was  looking  for  the  dicotomoub 
s:tuation  of  improvement  or  no  improvement-     Therefore;  only  difference 
scores  were  obtained.    An  item  received  a  score  of  one  if  the  second  photograph 
showed  improvement  in  a  selected  criterion.     If  the  second  photograph  was 
the  same  or  worse  on  that  item,  a  zero  was  recorded.     Since  some  students' 
second  photographs  were  worse  than  the  first,   it  was  not  evident  to  the 
judges  which  were  pre-  and  which  were  post-  photographs.     Pairs  of  photographs 
were  randomly  projected  on  a  screen  and  could  not  be  identified  as  belonging 
to  Treatment  One  or  Treatment  Two.     A  student's  score  on  each  of  the  eight 
criteria  was  the  sum  of  ones  and  zeros  assigned  by  all  five  judges. 
Individual  as  well  as  total  aesthetic  and  technical  scores  were  therefore 
obtained  for  each  student. 

In  order  to  ascertain  inter-judge  reliability,  alpha  coefficients  were 
obtained.     The  alpha  reliability  coefficient  for  the  twenty  technical  scores, 
which  represented  five  judges  times  four  technical  criteria,  was  .91.  The 
alpha  level  for  the  twenty  aesthetic  scores  was  .85.     These  figures  indicate 
that  b  'th  tecnnical  and  aesthetic  ratings  across  five  judges  were  consistent. 
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Resul ts 

Factor  Analysis  of  Technical  and  Aesthetic  items 

In  order  to  determine  whether  the  four  technical  and  four  aesthetic 
criteria  were  indeed  independent  and  separate  items,  a  factor  analysis 
was  performed  on  composite  scores,  scores  summed  across  five  judges.  As 
can  be  seen  from  Table  1  all  four  aesthetic  'terns  receive  heavy  weightings, 
and  accounted  for  the  greatest  proportion  of  the  variance.    The  first  factor 
which  emerged  was  the  aesthetic  factor,   in  which  the  items  Aes  1   to  Aes  k  were 
most  heavily  weighted.    With  an  Eigenvalue  (Kerl inger,   1973)  of  3.43  the 
aesthetic  factor  accounted  for  kl%  of  the  variance.    The  second  most 
important  factor  was  heavily  loaded  in  the  four  technical  areas  and 
accounted  for  an  additional  321  of  the  variance.     Together  those  two  factors 
accounted  for  75%  of  the  total  variance  (Table  1). 

Only  one  item  was  weighted  differently.     Tech  1,  filling  the  frame, 
loaded  about  equally  on  both  factors.     Filling  the  frame  is  apparently  a 
technical  as  well  as  aesthetic  consideration.     To  ease  subject  matter 
interpretation,   it  was  decided  to  identify  this  item  as  a  technical  criterion. 
Other  factors  with  Eigenvalues  less  than  one  were  dismissed  as  unimportant 
factors.     The  factor  analysis  suggests  that  technical  and  aesthetic 
qualities  are  indeed  separate  characteristics  which  should  not  be  treated 
as  one  composite  score.     Both  technical  and  aesthetic  factors  are  relatively 
independent  of  each  other.     This  confirmed  t{  j  investigator's  decision  to 
separate  the  factors  in  this  way.     In  addition  to  the  factor  analysis, 
Q-Q  plots  or  normal  scores  plotted  against  actual  scores,   indicated  that 
student  scores  on  all  eight  criteria  were  normally  distributed. 
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Aesthet  ic  Improvement 

Results  of  an  analysis  of  variance  indicated  that  there  was  a 
significant  difference  between  subjects1   total  aesthetic  improvement  scores 
due  to  treatment.     The  main  effect  for  treatment,  which  was  significant  at 
the  p  *  .015  level,   indicated  that  students  in  Treatment  One  scored  signifi- 
cantly higher  than  students  in  Treatment  Two  (Figure  2).     Photographs  taken 
by  students  who  participated  in  technical  and  aesthetic  instruction  were 
evaluated  as  better  and  more  visually  interesting  than  photographs  taken  by 
students  wno  were  given  technical  and  perceptual   instruction.  Aesthetic 
improvements  were  visible  in  the  photographs  from  Treatment  One  but  not 
from  Treatment  Two  when  evaluated  by  the  panel  of  experts.     This  supported 
the  investigator's  premise  that  aesthetic  concepts  can  be  identified, 
taught  and  evaluated  through  examination  of  visual   information  in  photographs. 

Results  from  the  ANOVA  indicated  that  there  was  no  difference  in  total 
aesthetic  improvement  due  to  spatial  ability.     The  power  of  the  test  was 
adversely  affected  by  the  loss  of  seventeen  percent  of  the  participants  over 
the  three  week  treatment  period.     Since  the  power  of  the  test  was  not  great 
(l-B  *  .55),  and  sample  sizes  were  not  large  (Table  2),  differences  may 
have  been  difficult  to  detect.    Among  the  limitations  affecting  sample  size 
were  the  number  of  cameras  available. 

Tec  hn  i  ca 1    1 mp  rove men  t 

Results  of  an  analysis  of  variance  on  total   technical  scores  revealed 
that  there  was  a  main  effect  for  spatial  ability  which  was  significant 
at  the  p  *  .024  level   (Table  2).     It  appeared  that,  the  aesthetic  components 
of  instruction  influenced  tota-1   technical  scores,  and  that  training  in 
aesthetics  may  have  supplemented  students1   technical  knowledge  (Table  2). 
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Total  aesthetic  improvement  had  been  hypothesized  to  occur  with  high 
spatial  ability  students  but  occurred  in  low  spatial  ability  students  when 
technical  skills  were  measured.     Low  spatial  ability  subjects  benefited 
most  from  technical   instruction  which  included  aesthetics.     Neither  of  the 
other  three  conditions  benefited  as  much  (Figure  3). 

Instruction  in  aesthetics  may  supplement  low  spatial  abiltcy  students1 
terhnical  skills  by  giving  them  a  better  understanding  of  spitial  relation- 
ships in  photography. 

Summary 

Findings  from  this  research  indicate  that  when  the  instructional  techniques 
employed   in  this  study  are  used,  photography  facilitates  the  communication 
of  technical  and  aesthetic  skills.     Results  showed  that  there  was  a  signifi- 
cant difference  in  aesthetic  improvement  scores  between  treatment  groups  as 
demonstrated  through  students'  photographs.     It  was  ascertained  that  there 
are  aesthetic  concepts  which  are  observable  in  photographs  and  which  exist 
independent  of  technical  criteria.     These  concepts  can  be  communicated  and 
evaluated  in  students'  photographs.     There  was  no  indication  in  this  study 
of  spatial  ability  differences  in  aesthetic  scores.     However,  there  was  a 
sign'ficant  main  effect  for  spatial  ability  among  total   technical  scores, 
resulting  in  significantly  improved  technical  scores  among  «-.udents  of  low 
sp*t  ial  ab? 1 i  ty. 

Results  from  this  study  indicate  that  simply  giving  students  a  camera 
and  telling  them  how  to  use  it  is  not  enough.     In  all   instances,  students 
performed  better  when  aesthetic  concepts  were  imbedded  in  the  instruction. 
For  students  of  low  spatial  ability,  such  aesthetic  instruction  allowed  them 
to  perform  significantly  better  on  technical  tasks. 
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The  ability  to  communicate  'nformation  both  technically  and  aesthetically 
may  adress  different  types  of  learner  needs  and  abilities.     Further  research 
into  the  effectiveness  of  photography  as  a  medium  of  instruction  should 
investigate  which  type  of  instruction  in  photography  best  addresses  the 
needs  of  which  type  of  learner. 
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Table  1      Factor  Analysis  Results 
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Analysis  of  Variance  Table  for  Total 
Technical  Scores 


source  or  SS  MS  r  o 

Treatment  1  104  042  104  042  3.694  .060 
Special 

Ability  1  153  050  153  050    5  434  .024 

Treatment  by 
Spatial 

A*111*?  1  58  478  58.478    2.076  156 

Error  51  1436  480  28.166 

Tot».l  54  1759.345  32.580 


Mean.  Standard  Deviation,  Variance,  Frequency 
of  Total  Technical  Scores  for  Each  Cell  of 
the  2X2  Factorial  Design 


Mean        Std    Dev.        Variance  Fr« 


Treatment  One  8.1000  5,5358           30.6448  30 
Low  Spatial 

Ability  7.5000  5.8652  34.4000  16 
High  Spatial 

Ability  8  7857  5.2650          27.7198  14 

Treatment  Two  5  0400  5  5639           30.9567  25 
Low  Spatial 

Ability  2.6429  3.1770           10.0934  14 


Hith  Spatial 

Ability  8.0909      6.5491  42.8909 
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Aasthacic  ImprovamanC  Scoras  In  Phocographa 

Significanc  differencea  dua  Co  creacmanc 
buc  noc  dua  co  spacial  abilicy. 


Analysis  of  Varianct  Table  for  local 
Aaschtcic  Scoras 


SOURCE  DF  SS  MS  F  ? 

Iraacaanc  1  HI  471  111  471  6  375  .015 
Spacial 

Abilicy  1  15  033  15  033         860  358 

Traacaanc  by 
Spacial 

Abilicy  \  7  205  7  205         412     .  52u 

Error  51  891.708  17  484 

Tocal  1025  636  13  993 


Figure  2. 
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Figure  3.      Technical  Improvement  Scores  in  Photographs 

Significant  differences  due  to  spatial 
ability  but  not  due  to  treatment. 


'A3 


t; 


16 


References 


Baye  r ,  J .     Reading  photographs:     Understanding   the  aesthetics  of  photography. 
New  York:     Pantheon,  1977. 

Benjamin,  W.     The  work  of  art  in  the  age  of  mechanical   reproduction.  In 
H.  Arendt  (Ed.)     > 1 luminat  ions.     New  York:     Schocken  Books,   1 969 . 

Fransecky,  R.B.  and  Ferguson,  R.     New  ways  of  seeing:     The  Mil  ford  visual 
communications  project.    Washington,  D.C.:     Association  for  Educational 
Communications  and  Technology,  1973. 

Henri  Ca r t ier-Bresson :     The  Aperture  history  of  photography  series,  book  j_. 
Mi  1 lerton,  N.Y. :    Aperture,   Inc.,  1976. 

Kerlinger,  Fred.     Foundations  of  behavioral  research.     2nd  ed.     New  York: 
Holt,  R^nehart  and  Winston,  1973- 

Langer,  S.K.     Philosophy  in  a  new  key:    A  study  in  the  symbolism  of  reason, 
rite  and  arT.     Cambridge,  Mass. :     Harvaid  University  Press,  19^2. 

Mclsaac,  M.S.    "Effects  of  instruction  in  black  and  white  photography  on 
certain  perceptual  and  aesthetic  skills  among  fourth  and  fifth  graders." 
Unpublished  doctoral  dissertation,  University  of  Wisconsin,  1980. 

Mclsaac,  M.S.     Student  produced  photographs:     Bridging  the  gap  between 
language  and  aesthetics.    Manuscript  submitted  for  publication,   1981 , 

Ross,  S.B.,  Jr.     Visual   literacy  activities  in  the  schools.     Brewster,  N.Y.: 
Green  Ch  imneys  School  ,  1 972.     (ERIC  Document  Reproduction  Service  No. 
060656). 

Thurstone,  l.  L.  and  Vhurstone,  T.G.     Pr  imary  menta  1  abilities  technical  report. 
Chicago:     Science  Research  Associates ,  1 962 .  — — 

Wa rd ,  J . L .     The  criticism  of  photography  as  art:     The  photographs  of  Jerry 
Uelsmann.     Gainsville,  FL:    University  Presses  of  Florida,  1970. 


444 


c  > 

Li  \ 

o 

r\j 
cm 


Peiationshir-  between  Eve  !!oveiaent  and  7o<mitive  Information 
A- v.  isitic.  'Jtilizinr  an  Unobtrusive  Eye  Movement  Monitoring  jeviee 
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7-1    re;cir:r  va:  iesi^eu  to  test  the  relationshic  letv^en  the  number 
^'  ev*  •Mxiticns  a:.:  amount  :**  learning  as  o^+^rmined  by  a  criterion  referenced 
-:£tt*»bt-     It  was  foind  tnat  tnere  is  a  correlation  between  tne  amount  of  learn- 
in-  ar.i  ti.e  .ur:ber  o*  cvv  fixations  because  the  subjects  vho  had  the  nirtiest 
n-j-rer  ?f  'ixati.no  ::h i  tr.e  ';:-r.3St  rosttest  scores.     The  level  of  visual 
r-r;  loxliv ,  i.e,.  si.—  le,  ^haiei,  or  realistic  r-hotcrrar-hs ,  did  not  influence 
to*  **:x  i*  !       ,   m  j>+  int?ll;ren:p  iii  witn  tr.e  rr.cst  intelligent  subjects  navinr 
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number  of  fixations,  has  been  utilized  as  another  measure  of  cognitire 
processing.    For  instance,  I/>ftus  (1972)  has  found  that  the  number  of  fix- 
ations made  by  a  subject  while  he/she  initially  viewed  a  picture  vas  the 
best  indicator  of  subsequent  picture  recognition.    Perhaps  Wolf  (1970) 
states  the  case  for  using  eye  movements  as  an  index  of  learning  most 
succinctly: 

Eye  movements  present  an  unusual  opportunity  for  finding  out  the 
reactions  of  viewers  to  a  visual  stimulus.    They  give  information  on 
where  the  subject  is  looking,  how  ?.ong  he  looks  at  a  particular  area, 
how  often  he  looLs  at  particular  objects  and  the  types  of  movements 
he  makes.  .  .  .This  reaction  is  different  from  giving  the  subject  a 
printed  test  or  asking  him  in  an  interview  what  he  has  learned  from 
the  stimulus,    (p.  13) 

Thus,  the  present  research  was  motivated  by  a  desire  to  determine  if 
it  is  the  visuals  or  the  learner  which  influenced  the  number  of  eye  fixa- 
tions or  the  amount  of  learning  as  determined  by  the  posttest  scores.  In 
this  particular  study  the  eye  movements  were  collected  in  a  naturalistic 
setting  fiom  subjects  who  were  unaware  that  It  was  their  eye  movements 
which  were  of  primary  interest  because  the  unobtrusive  HEL  Oculometer  was 
utilized. 

Specifically,  the  present  study  is  designed  to  answer  the  following 
questions : 

1.    Are  differences  in  eye  movement  indices  related  to  the  posttest 
score? 
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2.  Do  differences  in  eye  movement  indices  of  subjects  depend  on  the 
various  types  of  visuals  or  on  varying  categories  of  intelligence? 

3.  Do  differences  in  the  posttest  scores  of  subjects  depend  on  the 
various  types  of  visuals  vieved  or  on  varying  categories  of  intelli- 
gence? 

Eye  Movements  and  Visuals 

According  to  earlier  research,  there  are  basically  tvo  factors  which 
aay  influence  the  looking  behavior  of  subjects:    (a)  stimulus  materials 
themselves  and  (b)  the  intelligence  level  of  the  iewer. 

Perhaps  the  area  which  has  received  the  most  attention  from  research- 
ers interested  in  eye  movement  and  stimulus  variables  is  vith  regard  to 
complexity,  novelty,  and  affective  value.    Loftus  (1976)  indicated  that 
since  BuawelTs  (1935)  early  work  it  has  been  noted  that  a  viewer  will  be 
attracted  to  the  most  informative  areas  of  a  picture.    As  Loftus  pointed 
out  this  theory  is  supported  by  logical  reasoning  because  if  one  is  shown 
a  picture  of  a  city  skyline,  the  viever  will  focus  his/her  attention  on 
the  buildings,  uot  on  the  area  of  clear  blue  s£y.    More  recently  Faw  and 
Jfunnally  (1967)  conducted  a  series  of  experiments  with  college  students  in 
which  they  found  that  the  subjects  attended  *ore  to  the  complex,  and  the 
more  novel  pictures.    The  study  was  replicated  b/  Taw  and  Hunnally  (1968) 
vith  elementary  grade  school  children  with  the  siune  results. 

In  another  itudy  utilizing  college  students  as  the  subjects,  Mack- 
worth  and  Morandi  (1967)  found  that  the  subjects  fixated  squares  of  pic- 
tures which  had  previously  been  rated  as  high  in  information  more  than 
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pictures  which  vere  ranked  If  w.    A  final  study  which  has  dealt  vith  the 
issue  of  complexity  is  that  of  Zusne  and  Michels  (196*0.    They  found  that 
polygons  which  vere  more  ccaplex  drew  sore  eye  fixations  than  did  straight 
lines.    The  issue  of  complexity,  however,  is  not  as  veil  defined  as  the 
abore  research  would  indicate.    Volf  (1970)  indicates  that  complexity 
seems  to  attract  more  eye  fixations,  but  only  up  to  a  point.    When  the 
stimulus  becomes  extremely  complex,  the  subjects  may  tend  to  aroid  tb- 
stimuli  or  to  fixate  contrally. 

Just  as  the  complexity  issue  is  clouded  vith  contradictory  findings, 
the  seme  situation  is  true  when  one  analyzes  the  results  of  picture  recall 
tests.    It  was  mentioned  earlier  that  Loftus  (1972)  found  that  the  more 
times  a  subject  fixated  a  picture,  the  more  likely  he/she  would  be  able  to 
recall  it  later.    Tversky  (1971*).  however,  found  different  results •  In 
her  study,  the  subjects  who  fixated  the  stimulus  materials  fever  times  had 
the  highest  recall  on  later  memory  tasks. 
Intelligence  and  Eye  Movement 

According  to  some  research,  the  intelligence  lerel  of  uue  viewer  will 
influence  how  he/she  gazes  at  the  stimulus  material*    Anderson  (1937) 
found  a  difference  in  the  eye  movements  of  children  who  were  good  and  poor 
readers.    However,  when  he  statistically  Isolated  the  factor  of  intelli- 
gence, the  ''iffcrcuwe  was  no  longer  significant.    Therefore,  it  seemed 
that  intelligence  was  a  contributing  variable*    Cuba,  et  al.  { 196*0  found 
a  sizable  correlation  between  some  of  the  eye  movement  indices  of  subjects 
and  intelligence  as  measured  by  the  California  Test  of  Mental  Maturity. 
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In  a  study  conducted       Wolf  (1970),  it  appeared  that  there  vas  a  relation- 
ship between  eye  movement  indices  of  duration  and  number  of  fixations,  but 
the  reaulte  vere  contaminated  ty  the  stimulus  variable  of  motion.  However, 
there  vas  a  direct  relationship  between  intelligence  and  scam  pattern  since 
the  high  IQ  subjects  maintained  flexibility  in  their  scanning  patterns 
dependent  of  the  stimuli,  whereas  the  low  IQ  subjects  tended  to  use  a  static 
scan  pattern. 
Visuals  and  Learning 

The  research  in  the  area  of  learning  from  risuals  may  be  best  charac- 
terized Iff  the  term  multifaceted.    During  the  period  of  time  when  much  of 
the  early  pictorial  research  vas  being  conducted,  the  realistic  theories 
of  Dale  (19^6),  Morris  (19^6),  and  Carpenter  (1953)  vere  the  most  prominent. 
All  of  these  theories  contend  learning  will  be  more  effective  as  the  number 
of  cues  in  the  learning  situation  increases.    These  theories  were  generally 
accepted  since  they  seem  to  bare  a  firm  base  in  logical  reasoning. 

Trarers  (196U)  and  Broadbent  (1958)  opposed  the  realism  theories  by 
suggesting  that  too  many  cues  may  tend  to  impair  rather  than  facilitate 
learning.    Travers  and  Broadbent  advocate 

•  •  •  that  human  receivers  are  capable  of  processing  only  a  portion 
of  the  information  available  in  complex  realistic  events,  and  the 
learning  may  be  enhanced  when  presentations  are  reduced  in  complexity 
so  that  only  the  cues  relevant  to  the  leaning  task  are  provided. 
(Levle  and  Dickie,  1973,  p.  873) 

Dvyer  (1975)  has  completed  the  most  organised  and  extensive  work  with 
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visuals  to  date.    His  studies  hare  utilized  materials  consisting  of  draw- 
ings with  varied  detail,  i.e.,  simple  line  drawings,  shaded  line  drawings, 
and  realistic  photographs,  in  a  unit  of  instruction  presented  to  subjects 
from  a  number  of  different  grade  lerels.    The  results  of  the  studies  are 
raried,  but  the  following  two  conclusions  are  prominent:    (a)  the  simple 
line  drawings  were  the  most  effective  when  Vae  pace  of  instruction  was 
fixed  and  (b)  the  risuals  which  were  more  realistic  and  consequently  con- 
tained more  detail  teemed  to  promote  more  efficient  learning  when  the 
learner  could  control  the  pace  of  instruction. 

I    light  of  the  past  research  conducted  on  the  relationship  of:  (l) 
risuals  and  eye  movements,  (2)  irtelligeace  and  eye  movements,  and  (3) 
risuals  and  learning,  the  present  research  was  conducted  to  answer  the 
following  research  hypotheses: 

Subjects  who  have  a  greater  number  of  eye  fixations  will  have  higher 
scores  on  the  posttest  than  students  who  have  fewer  fixations. 
Subjects  who  view  the  stimulus  materials  composed  of  shaded  line  draw- 
ings will  have  more  eye  fixations  than  subjects  who  view  either  the 
simple  line  drawings  or  the  realistic  photographic  representations. 
Subjects  who  are  in  varying  categories  of  intelligence  will  have  diff- 
erent numbers  of  eye  fixations. 

Subjects  will  score  at  different  levels  on  the  posttest  depending  on 
whether  they  view  the  simple  line  drawings,  shaded  drawings,  or  real- 
istic photographs. 

Subjects  will  score  at  different  levels  on  the  posttest  depending  on 
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whether  they  are  In  the  high,  middle,  or  lov  categories  of  intelli- 
gence. 
Method 

Subjects .    Two  groups  of  approximately  60  members  each  vere  identified 
for  the  study  vith  one  being  the  control  subjects  and  the  other  group  being 
designated  the  treatment  group.    The  control  group  vas  composed  of  freshman 
and  sophomore  class  members  from  Mansfield  State  College  and  the  treatment 
subjects  vere  all  students  enrolled  at  Harford  Community  College,  Bel  Air, 
Maryland  vhich  is  in  close  proximity  to  Aberdeen  Proving  Ground,  Maryland. 
To  reinburse  the  treatment  subjects  for  their  time,  each  vas  paid  $20.00 
for  participating  in  the  study  and  both  the  treatment  and  control  subjects 
vere  paid  $0.25  for  each  correct  ansver  vhich  vas  above  the  group  mean  on 
the  posttest. 

Although  the  treatment  subject  pool  initially  contained  6k  individuals, 
there  vere  only  5?  subjects  available  to  be  included  in  the  treatment  group 
after  the  viewing  segment  of  the  study  vas  completed.    The  loss  of  6  subjects 
vas  caused  by  a  variety  of  problems,  i.e.,  equipment  malfunctions,  poor  subject 
iris-pupil  contrast  vhich  prevented  accurate  tracking  by  the  EEL  Oculomster, 
lack  of  subject  motivation  to  attend  to  the  projected  visuals,  subjects 
vho  mislead  the  investigator  vith  regard  to  their  vision  and  could  not  dis- 
tinguish the  details  in  the  visuals  vithout  their  corrective  lenses,  and 
excessive  body  movement  by  the  subject  vhich  prevented  the  oculometer  from 
providing  accurate  eye  movement  data.    Additional  screenings  vere  conducted 
by  the  investigator  based  on  the  mean  number  of  manual  overrides  by  the 
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oculometer  operator  to  reposition  the  cursor  on  the  pupil  of  the  subject, 
the  amount  of  data  used  by  the  computer  program  to  determine  the  number  of 
fixations  per  slide  and  the  average  duration  of  fixations,  and  the  number 
of  frames  which  contained  highlight  en-or.    A  total  of  U6  subjects,  vhose 
qjre  moveaent  data  were  most  valid,  (i.e.,  contained  the  least  amount  of 
hl*iili«ht  error,  or  fewest  manual  overrides,  etc.),  were  included  in  the  study. 

Apparatus.    The  HEL  Oculometer  system  comprises  a  three  chamber  lab- 
oratory; one  studio  functions  as  a  stimulus  viewing  room,  another  as  a 
projection  room  and  a  camera  rooa  housing  optical  devices  for  monitoring 
eye  movement,  and  finally  a  room  which  contains  the  control  and  computer 
systems . 

From  the  viewpoint  of  the  subject,  the  laborawoi^  is  a  small  room 
that  contains  a  rear  projection  screen,  mea3uring  approximately  39  inches 
on  a  sid*.    The  screen  is  surrounded  by  soft  lighting  that  provides  a  mod- 
erate aaount  of  ligb*  throughout  the  studio  and  is  sufficient  to  allow  for 
adequate  television  monitor/ ng  of  the  eyes.    Light  from  a  small  unpolarized 
section  of  the  surround  is  reflected  by  the  front  surface  of  the  cornea  and 
is  allowed  to  pass  through  the  optical  system,  producing  a  bright  spot 
(Highlight)  at  the  camera  that  appears  to  originate  within  *he  eye  itself. 
It  is  the  apparent  position  of  this  highlight  relative  to  the  center  of 
the  pupil  that  is  directly  related  to  eye  orientation,  or  lin*  of  sight. 
The  television  camera  is  concealed  in  what  appears  to  be  a  speaker  box 
located  directly  beneath  the  screen.    The  subject  is  seated  comfortably 
in  an  armchair  located  approximately  50  inches  in  front  of  the  screen. 
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Generally  speaking,  as  long  as  the  subject's  head  remains  within  a  space 
of  one  cubic  foot  his  eye  movements  will  be  tracked  automatically.  Perhaps 
the  most  concise  description  of  the  more  technical  camera  and  control  room 
is  that  given  by  Monty  (1975).    He  states  that: 

The  camera  room  houses  a  low  light  level  television  camera,  a  con- 
cealed optical  relay  system,  and  the  eye-tracking  system.  These 
systems  perform  two  major  functions.    The  first  is  merely  to  relay 
information  to  the  low  light  level  camera,  that  is,  the  image  of  the 
eye  and  highlight  go  to  the  image  intensifier  and  camera.    The  second 
function,  tracking  the  movement  of  the  eye,  is  performed  automatically 
by  a  system  of  mirrors  and  lens-focusing  mechanisms.    These  mechanisms 
keep  the  eye  in  focus  and  within  the  field  of  view  of  the  stationary 
television  camera.    The  control  information  for  ser/o-motors  (sic) 
that  track  the  eye  comes  from  a  processor  that  determines  the  location 
of  the  highlight  and  the  location  of  the  pupil.    The  relative  position 
of  the  highlight  and  the  pupil  is  used  to  determine  poin-  of  gare.  A 
signal  proportional  to  the  position  of  the  pupil  is  sent  to  the  mJ.rror- 
servos  that  continually  maintain  an  image  of  the  eye  in  the  approximate 
center  of  th*  field  of  view  of  the  camera. 

The  camera  room  also  doubles  as  a  projection  chamber  for  displaying 
stimuli  to  the  subject.    Virtually  any  —ejection  device  can  be  used 
•  .  . 

T>-e  control  room  houses  the  electronic  processor,  experimenter  console, 
data-reduction  equipment t  Mid  other  items.    The  processor  is  esuen~ 
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tially  a  C digital]  computer  housed  in  the  experimenter's  console  xhat 
computes  point  of  gaze  by  determining  the  distance  between  the  center 
of  the  pupil  and  the  location  of  the  highlight.    This  information  is 
displayed  on  the  data  panel  to  the  right  of  the  television  monitor. 
It  is  also  recorded  in  digital  form  on  the  videotape  recorder  to  the 
left       the  operator's  console.    The  videotape  recorder  is  particularly 
important  as  a  backup  for  the  digital  computer,  which  normally  processes 
the  data  on  line.    If  the  computer  is  shut  dovn  for  any  reason,  the 
experiment  can  still  continue  as  the  data  can  be  stored  indefinitely 
on  the  videotape  for  processing  at  a  later  time. 
The  experimenter  sits  at  the  console  in  the  control  room  and  rievs 
the  pupil.    He  uses  the  Joy  stick  in  front  of  him  to  control  the  more- 
ment of  a  circular  cursor  on  the  television  screen  to  "pick  up"  the 
target,  that  is,  superimpose  the  cursor  on  the  image  of  the  pupil. 
Once  the  target  is  acquired,  the  automatic  tracker  assumes  control 
and  tracks  the  eye  until  the  pupil  is  obscured  in  which  case  the  target 
■rust  be  reacquired  manually.    Normally,  tracking  the  pupil  presents 
no  problem,  but  the  target  can  be  lost  if  the  subject  sneezes,  laughs 
violently,  rubs  his  eyes,  etc.    (p.  333) 
Data  Collection  and  Processing 

The  HEL  Oculometer  system  includes  a  data  collection  and  processing 
capability  which  made  the  present  study  feasible.    For  instance,  the  infor- 
mation concerning  the  eye  position  cm  be  fed  into  the  PDF — 11/^  computer 
fro*  either  the  electronic  processor,  if  immediate  data  analysis  Is  re- 
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quired,  or  from  a  videotape  recorder.  It  should  be  noted  that  the  video- 
tape recorder  vas  not  used  *t.  any  point  in  this  study  to  collect  the  data. 

The  computer  is  interfaced  to  a  1,2  million  word  disk  and  is  capable 
of  performing  several  functions.    As  Monty  (1975)  states: 

First,  it  processes  the  data  in  real  time  so  that  information  such 

as  the  pattern  of  fixations  can  be  provided  to  the  experimenter  on 

the  highspeed  CRT  terminal.  .  . 

Second,  it  relays  the  processed  raw  data  to  one  of  the  tape  decks  for 
storage  and  subsequent  statistical  analysis.    Thus,  it  is  possible  to 
go  directly  from  calibration  of  the  rav  data  to  ana/lsis  of  group  data 
without  manual  manipulation  of  that  data.    (p.  33U ) 

For  instance,  a  single  subject's  data  are  readied  for  study  on  a  giv«n 
measure  as  they  are  collected  and  stored  on  the  magnetic  tape  uttil  all 
subjects  have  been  tested.    The  information  is  then  pooled  automatically 
in  vhatever  fashion  desired  and  subjected  to  analysis.    It  is  interesting 
to  note  that  over  one  million  frames  of  data  can  be  reduced  for  statistic- 
al analysis  on  a  given  criterion  in  less  thajc  four  hours. 

Statistical  design.    The  experimental  design  which  vas  utilized  in  the 
study  vas  basically  the  poattest-only  control  group.    It  vas  not  possible 
to  assign  the  subjects  randomly  to  either  the  control  or  treatment  group 
because  the  individuals  were  from  different  geographical  areas.    It  is 
believed,  however,  that  the  groups  vere  equivalent  with  regard  to  know- 
ledge about  the  heart  because  a  general  physiology  screening  test  vas 
administered  to  each  group  and  no  significant  difference  in  knowledge  was 
found. 
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Otls-Lennon  Mental  Ability  Test,    Only  the  rav  scores  which  the  sub- 
jects attained  on  the  Otis-Lennon  test  vere  used  for  comparison  purposes 
in  the  present  study.    Specifically,  the  rav  score  vas  utilized  to  sub- 
divide the  treatment  group  into  one  of  three  categories  of  intelligence, 
i.e.,  high,  middle,  and  lov  by  computing  the  mean  and  standard  deviations 
of  the  rav  scores. 

Stimulus  material  criterion  tests.    The  investigator  utilized  the 
criterion  tests  developed  by  Dwyer  (1972,  1975)  to  measure  the  amount  of 
learning  which  the  subjects  attained  by  viewing  the  stimulus  materials. 
A  general  physiology  pretest  of  36  items  vas  administered  initially  to  the 
subjects  to  establish  a  baseline  for  their  general  knowledge  of  huaan 
anatomy.    After  the  subject  had  viewed  the  slide  tape  presentation  he/she 
vas  then  asked  to  complete  the  78-item  posttest. 

Stimulus  materials.    The  stimulus  materials  used  in  chis  study  consis- 
ted of  a  sequence  of  39  slides  and  a  synchronized  18  minute,  30  second 
audiotape  which  vere  developed  by  Dwyer  (1975),  and  it  is  of  special  impor- 
tance that  he  created  different  sets  of  materials  which  employ  visuals  of 
varying  sophistication,  i.e.,  simple  line  dravings,  shaded  line  dravings, 
and  realistic  photographs.    The  visuals  have  been  the  roughly  tested  and  it 
has  been  determined  that  they  have  the  same  capability  of  teaching  the 
subject  cor tent. 

Procedures .    The  treatment  subjects  vert  administered  the  physiology 
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pretest  and  the  mental  ability  test  before  they  were  individually  shown  the 
stimulus  slides  in  the  HEL  Oculometer  viewing  room.    Then  each  subject  was 
individually  taken  to  the  viewing  chamber  and  he/she  was  asked  to  watch  a 
variety  of  slides  and  to  complete  a  number  of  visual  search  tasks.  The 
tasks  as  exposed  to  the  subject  were:     (a)  location  of  various  military 
vehicles  which  were  camouflaged  to  varying  levels  of  sophistication.  This 
was  a  bogus  task  and  was  used  only  as  a  means  of  helping  the  subject  become 
accustomed  to  his  surroundings,  (b)  identification  of  Landolt's  circles. 
During  this  sequence,  four  slides  were  shown  to  the  subject  and  he/she  was 
questioned  about  each.    This  calibration  exercise  which  is  done  under  the 
guise  of  focusing  the  projector  was  completed  in  2  minutes,  30  seconds,  and 
(c)  the  viewing  of  one  of  the  three  randomly  assigned  possible  presentations 
on  the  heart.    The  time  for  this  last  task  was  18  minutes,  30  seconds  and 
contained  39  slides.    When  the  subject  had  completed  viewing  these  materials, 
he/she  was  taken  to  another  room  and  was  administered  the  posttest. 

The  control  subjects  were  administered  the  physiology  pretest  and  the 
mental  ability  test  by  the  investigator  during  the  week  immediately  preceed- 
ing  the  time  of  the  study  at  HEL,  APG.    The  posttest  was  administered  to 
these  same  individuals  during  the  week  immediately  after  the  completion  of 
the  study.    In  each  testing  situation,  the  instruments  were  administered 
during  tie  subjects  regularly  scheduled  class  period. 
Presentation  and  Analysis  of  the  Data 

The  t  test  was  used  to  measure  for  any  significant  difference  in  the 
knowledge  of  basic  anatomy  of  the  subjects  as  determined  by  the  physiology 
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Table  1 

The  Mean  and  Standard  Deviation  ^cores  for  the  Average  Number 
of  Fye  Fixations  for  the  Complete  Treatment  of  3'i  Slides 
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examination  between  the  treatment  group  and  the  control  group.  The  results 
of  the  test  indicated  that  there  is  no  significant  difference  in  the  scores 
since  the  t  value  is  1.6k  (89),  £,  .10U. 

The  t  test  was  also  used  to  test  for  any  significance  between  the 
treatment  group  and  the  control  subjects  with  regard  to  posttest  scores. 
The  results  of  the  statistical  tool  in  this  situation  reflected  a  signifi- 
cant difference  between  the  scores  since  the  mean  score  for  the  control 
group  is  18.81*  Md  a  score  of  U.89  for  the  treatment  subjects,  t  (68)  - 
-12.7,  £  -  .001 

The  eye  movement  indice  which  was  examined  in  this  study  to  determine 
if  there  is  a  relationship  between  it  and  the  posttest  score  was  the  aver- 
age number  of  eye  fixations  per  treatment  or  the  average  number  of  eye  fix- 
ations of  selected  segments  of  the  treatment. 

The  mean  (X)  and  standard  deviation  (SD)  for  the  average  number  cf  eye 
fixations  for  the  complete  39-slide  sequence  is  presented  in  Table  1.  The 
data  is  reported  for  each  cell,  i.e.,  by  the  intelligence  level  of  the  sub- 
ject and  type  of  drawings  viewed.    Table  2  reflects  the  average  nueber  of 
fixations  reported  in  a  similar  format  except  that  in  this  latter  situation 
the  mean  number  of  fixations  is  presented  for  each  group  of  13  slides,  which 
composed  the  complete  sequence  of  39  slides. 


Insert  Tables  1  and  2  about  here 


To  test  for  any  relationship  between  eye  fixation  and  posttest  scores, 
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TaUe  2 

The  .Mean  and  Standard  Deviation  Scores  for  the  Average  Number 
of  Eye  Fixations  for  tne  Three  Groups  of  lides 
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the  Product  Moment  Coefficient  of  Correlation  was  utilized.    The  overall 
relationship  betveen  eye  fixations  and  posttest  score  is  r  :  .2U67,  £  - 
.0U9.    Three  additional  Pearson  r's  were  computed  for  each  group  of  13 
slides  since  it  vas  anticipated  that  viewer  fatigue,  degree  of  attentive- 
ness  and  hov  quickly  the  subject  learned  to  adapt  to  the  instruction  would 
cause  the  number  of  fixations  of  the  subject  to  vary  throughout  the  view- 
ing of  the  slide  program.    The  relationship  betveen  the  average  number  of 
fixations  for  each  group  of  slides  of  the  complete  program  and  the  posttest 
score  (in  terms  of  correlation  coefficient)  are  .183**,  £  -  .111;  .19M),  £  - 
.097;  and  .30k0,  £  -  .020  respectively. 

To  determine  if  eye  fixations  are  influenced  by  either  the  type  of 
visuals  viewed  or  the  intelligence  of  the  viewer,  two-way  analysis  of  var- 
iance was  employed.    The  effect  Oi  the  type  of  treatment  in  not  significant, 
P(2,  57)  -  1.73,  £  -  .192,  but  the  intelligence  level  of  th*  subject  did 
influence  the  average  number  of  fixations  and  is  significant,  F(2,  37)  - 
3.89,  £  1  -029- 

To  determine  which  levels  of  intelligence  created  the  significant 
results  in  the  two-way  analysis  of  variance,  a  follow-up  test  was  conducted 
utilizing  the  procedure  for  unequal  nfs  (Winer,  1971).    After  the  a  priori 
tests  were  completed,  it  was  found  that  the  significant  difference  in  the 
number  of  fixations  is  between  the  subjects  in  the  high  auu  low  categories 
of  intelligence. 

It  has  been  previously  mentioned  that  the  number  of  eye  fixations 
Mould  most  likely  fluctuate  throughout  the  viewing  of  the  slide  program 
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for  a  variety  of  aforementioned  reasons.    To  overcome  this  problem  vhich 
could  skew  the  data,  tvo-vay  an^^rsis  of  variance  vith  repeated  measures 
vas  utilized.    In  this  case  the  treatment  type  is  not  significant,  F(2,  37) 
-  1.73,  £  -  .191.    However,  the  effects  of  intelligence  level  are  signifi- 
cant, F(2,  37)  -  3.88,  £-  .030.    In  addition,  the  mean  number  of  fixations 
did  vary  throughout  the  treatment,  F(2,  Ik)  -  58. 7^,  £  -  .001,  but  neither 
the  interaction  of  treatment  type  and  slide  group,  F(U,  Jk)  -  .68,  £  -  .610 
or  intelligence  level  and  slide  group  F(U,  7U)  -  .1*1,  £  -  .799  are  signifi- 
cant using  the  repeated  measures  test. 

Finally,  tvo-vay  analysis  of  variance  test  vas  used  to  determine  if 
there  vas  a  relationship  betvren  the  total  posttest  mean  score  and:  (a) 
the  intelligence  level  of  the  subject,  and  (b)  the  type  of  visuals  vieved. 
The  effect  of  the  type  of  visuals  vieved  is  not  significant  in  relation  to 
posttest  scores  vith  F( 2,  37)  -  .52,  £  -  .599.    The  intelligence  level  of 
the  subject,  hovever,  is  significant  vith  F(2,  37)  -  7.33,  £  -  .002. 
Conclusions 

The  present  study  supported  previously  reported  findings  that  there 
is  a  relationship  between  the  number  of  eye  fixations  and  internal  cogni- 
tive activity.    In  addition,  the  data  suggested  that  there  vas  a  novelty 
factor  occuring  when  the  subject  first  began  to  viev  the  visuals  because 
most  of  the  subjects  had  the  highest  number  of  fixations  in  the  first 
sequence  of  13  slides  regardless  of  the  type  of  visuals  vieved.    The  aver- 
age number  of  fixations  then  decreased  over  the  treatment  and  the  last 
sequence  of  13  slides  had  the  lowest  number  of  fixations,  but  the  highest 
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correlation  with  the  scores  on  the  posttest. 

The  question  of  picture  complexity  and  the  influence  of  intelligence 
level  of  the  riever  has  Mixed  results  vhen  the  present  findings  are  compared 
with  earlier  research.    It  has  been  previously  summarized  that  the  more 
complex  visurls  are  fixated  more  frequently,  but  if  the  stimulus  materials 
are  too  complex,  the  subject  will  fixate  centrally.    The  results  of  the 
present  study  did  not  confirm  these  previously  published  reports  since 
there  was  no  significant  difference  in  the  number  of  eye  fixations  across 
the  treatment  types. 

However,  the  present  study  supported  previously  reported  research  in 
that  there  is  a  correlation  between  intelligence  and  eye  movement  indices. 
It  should  be  emphasized  that  the  significant  relationship  which  was  found 
in  the  present  study  pertained  only  to  the  highest  and  lowest  categories 
of  intelligence  witn  the  more  intelligent  subjects  having  significantly 
more  fixations  than  the  less  intelligent  subjects. 

The  final  question  of  the  present  investigation  studied  the  influence 
of  the  type  cf  visuals  viewed  and  the  intelligence  of  the  viewer  on  the 
posttest  orore*.    Previous  research  conducted       Dwyer  (1975)  has  indicated 
that  simple  line  drawings  produce  the  most  efficient  learning  when  instruc- 
tion is  presented  at  a  fixed  pace.    The  present  study  could  not  confira 
these  previously  published  findings  because  the  type  of  drawings  viewed 
was  not  significant  even  though  the  pace  of  instruction  was  fixed.  Intelli- 
gence, however,  was  significant  with  the  most  intelligent  subjects  gaining 
the  most  on  the  posttest. 
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Dlgcugslon 

In  the  present  study  the  writer  was  most  interested  in  the  relation- 
ship of  posttest  scores  and  the  number  of  fixations.    Past  research  has 
indicated  that  there  is  a  positive  correlation  between  learning  and  the 
number  of  eye  fixations.    The  present  study  confirmed  this  relationship 
utilizing  an  unobtrusive  eye  movement  measuring;  system. 

It  should  be  noted  that  there  was  an  overall  significant  relationship 
between  the  number  of  fixations  and  the  posttest  score  due  principally  to 
the  last  group  of  13  slides.    As  stated  earlier,  the  groups  of  13  slides 
were  an  artificial  breakdown  for  statistical  purposes  because  the  slide 
program  was  continuous  with  no  logical  subdivisions.    It  is  believed  that 
initially ,the  subject  made  many  extra  fixations  to  establish  the  general  - 
gist  of  the  visuals  during  the  viewing  of  the  first  two  groups  of  slides. 
Then  as  the  subject  adapted  to  the  visoals,  he/she  realized  that  the  slides 
primarily  differed  only  in  detail  and  reduced  his/her  fixations  to  the  key 
area*  of  interest  which  were  empnasized  on  the  audiotape.  Consequently, 
there  is  a  stronger  correlation  between  the  fixations  and  posttest  scores 
for  the  last  group  of  .lides.    These  results  are  consistent  with  other 
studies  (Loftua,  1976;  Potter,  1972  cited  in  Loftua,  1976)  because  in  both 
of  these  studies,  the  subject  had  the  fewest  fixations  toward  the  end  of 
their  learning  ta*v 

The  second  objective  of  the  study  was  to  determine  if  eye  movements 
are  stimulus  or  person  specific.  The  present  study  did  provide  evidence 
that  they  are  person  specific  because  the  subjects  in  the  highest  category 
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of  intelligence  had  a  significantly  higher  number  of  fixations  than  the 
subjects  in  the  lovest  category  of  intelligence.  This  finding  supports 
previously  reported  research. 

The  investigator  did  not  find  any  relation* hip  between  the  type  of 
risuals  rieved  and  eye  movements.    This  result  is  similar  to  Baron's  (1979) 
work.    Although  she  was  primarily  concerned  wltb  the  relationship  between 
the  attending  behavior  of  children  and  the  variable  of  motion  in  the  stim- 
ulus  materials  and  the  present  investigator  was  analyzing  the  relationship 
between  visuals  of  varying  detail  and  learning,  neither  study  found  any 
evidence  that  the  stimulus  materials  influenced  eye  movements.    It  should 
be  noted,  however,  that  the  findings  of  the  present  study  were  both  inter- 
nally consistent  and  supported  the  research  of  Loftus  (1972,  1976),  i.e., 
no  difference  in  eye  movements  should  be  expected  because  there  was  no 
significant  difference  in  the  posttest  scores. 

The  investigator  would  caution  against  drawing  any  definite  conclu- 
sions from  the  present  study  with  regard  to  the  issue  of  stimulus  materials 
and  their  influence  on  eye  movement  because  of  a  procedural  difficulty. 
It  was  noted  earlier  that  a  total  of  6k  subjects  participated  in  the  study, 
but  only  58  subjects  completed  the  entire  cycle.    From  this  latter  group, 
20  subjects  viewed  the  simple  line  drawings,  19  subjects  were  exposed  to 
the  shaded  line  treatment,  and  19  individuals  watched  the  treatment  com- 
posed of  realistic  photographs.    The  interesting  point  is  that  of  the  58 
subjects  who  completed  the  treatment,  only  the  data  from  U6  subjects  were 
used  for  the  study.    The  composition  of  the  treatment  groups  was:    (a)  16 
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subjects  viewed  the  simple  line  drawings,  (b)  19  subjects  viewed  the  shaded 
line  drawings,  and  (c)  11  subjects  viewed  the  realistic  photographic  treat- 
ment.   In  other  words,  it  was  more  difficult  to  identify  subjects  who  had 
valid  eye  movement  data  in  the  simple  line  drawings  and,  particularly,  in 
the  realistic  photograph  treatment.    Consequently,  it  is  possible  that  the 
investigator  did  not  have  a  representative  sample  of  eye  movement  data  in 
comparing  the  three  types  of  visuals. 

Finally,  the  investigator  questions  the  results  which  occurred  con- 
cerning the  posttest  scorta  and  the  type  of  visuals  watched.  Previous 
research  (Dwyer  1972,  1975)  reported  that  when  subjects  were  exposed  to 
the  visuals  in  a  fixed  pace  format,  the  simple  line  drawings  promoted  th* 
highest  posttest  scores.    In  the  present  study,  however,  no  significant 
difference  was  found  between  the  treatment  types.    This  finding  also  held 
true  when  the  test  scores  of  the  original  subject  pool,  i.e.,  ;8  subjects, 
vas  analyzed. 

In  conclusion,  the  results  of  this  study  are  offered  in  an  attempt  to 
determine  if  the  number  of  eye  fixations  are  an  external  indicator  of  in- 
ternal cognitive  processes.    Succinctly,  th*«*  study  supported  previous 
investigations.    The  writer  believes  that  th;s  |Ls  particularly  important 
because  an  unobtrusive  eye  movement  monitoring  device  was  utilized  to  collect 
the  data  which  permitted  a  naturalistic  viewing  situation. 
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tt  has  long  been  held  that  the  primary  function  of  a  community  to! 
instructor  is  teaching.     The  notion  pervails  that  because  teaching  is  an 
important  community  college  function,   faculty  may  be  more  progressive 
innovative  in  thoir  instructional  approach  than  the  faculty  in  four 
eollege    and  universities.     Ihe  data  collected  by  Arthur  Cohen  in  a  nat, 
wide  study  concerning  the  role  of  the  sciences  and  technologies   in  tu< 
colleges  afforded  an  opportunity  to  examine  the  instructional   and  tech 
nological  methodologies  used  in  these  institutions. 

The  purpose  of  this  study  was  to  explore  the  instructional  meth- 
odologies and  media  utilization  in  science  or  science  related  courses  in 
community  colleges  across  the  United  States  and  to  determine  if  these 
instructors  are  as  innovative  as  has  been  perceived  in  some  quarters. 

The  data  used  for  this  study  were  originally  collected  by  Cohen   ( 1  9 7 8  » 
in  a  nationwide  study  of  science  and  science  related  courses  in  two-year 
colleees.     fohen ' s  study  was  designed  to  obtain  information  aobut  the 
curriculum,  instructional  practices  and  course  practices  of  these  courses 
These  data  were  collected  from  the  responses  to  an  Instructor  Survey,  mail, 
to  1275  faculty  members  teaching  science  or  science  related  courses  from  a 
sample  of  175  community  colleges.     This  study  was  conducted  by  the  Center 
of  the  Study  of  Community  Colleges  under  a  grant  from  the  National  Science 
Foundation.     The  teaching  methods  and  approachs  were  ascertained  from  a 
random  one-thirteenth  of  science  instructors  in  the  175  sample  communis 
colleges.     (Brawer  and  Friedlander,  1979). 

The  data  were  examined  from  several   perspectives.     First,    item  seven  ■ 
the  questionnaire  dealing  with  percentage  of  class  time   in  an  entire  term 
devoted  to  a  particular   instructional  methodology,  was  reviewed .  Course/ 
sections  where  lecture  was  greater  than  50Z  or  less  than  5Q%  wrr<j  idt.ntU„„ 
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IVru'nla«(,;'  flom  twu  other  portions  of  this  item:   viewing  and/or  liston:u: 
to  film  or  taped  media,  and  simulation/gaming  were  combined  to  form  a 
category  of  media  utilization.     Simulation/gaming  were  added  because  in 
many  circles  these  are  defined  as  "media"  uaing  this  data,   two  major  group 
were  formed,  course/sections  where  class  time  over  the  entire  term  was 
devoted  to  502  or  more  lecture  and  257  or  less  media   (Croup  IM,  N  =  616), 
and  those  where   le.tnre  was   less  than  507  and  media  were  used  ..ore  than  , 
(Croup  MM,  >;  =  41).     This  grouping  comprised  51.57   (N  =  657)  of  the  127"< 
courses  represented   in  the  survey.     It  must  also  be  noted  that  a  small 
number  of  course/sections  may  be  contained  in  both  groups  because  of  the 
percentage  break  points. 

Croups  f.M  and  MM  v  Te  further  examined   to  ascertain  and  compare   ( 1} 
Media  utilization  and  attrition,   (2)  Media  production   fa  ■  i  1  it ies/assistnn, 
available  and  media  production  facilities/assistance  utaii/ed,   (3)  Media 
usage  and  (',)  Self  media  developers. 

The  data  from  part  eight  of  the  survey  (frequency  of  media  used  and 
self  developed)  were  examined  from  three  prospect ives .     First,   the  frequent 
and/or  occasional  use  of  media  was  reviewed   in  sections  where  lecture  was 
used  less  than  50%  of  the  time.     Secondly,  an  attempt  was  made  to  identic 
self  media  developers  (developed  by  self  or  other  faculty  members)  bv 
geograpnic  region.     Proof  of  media  development  was  determined  by  one  or  mo. 
checks  in  the  column   labeled  developed  by  self  or  other  faculty  member.  \ 
third  comparison  was  made  between  the  self  media  developer,  avallabilitv 
and  whether  or  nut    the   i.e. tractor  felt  availability  of  more  media  or 
instructional  materials  would   improve  the  course. 
MIDI  A  UTILIZATION  AND  ATTRITION 

Many  believe  that   the  use  of  media  or   instructional   technology  in  lb. 
classroom  will    improve  instruction  and   facilitate  learning.     I'here  is; 
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however,    lit  th.  "hard"  data  to  support  this  theory.     Re.eanh  on  the 
and  effectiveness  of  media  to  teach  adults  i  .  very  sparse  and  according 
to  Curapeau  (1974)   the  quality  of  the  experimental  designs  is  marginal  m 
many  of  these  studies.     For  the  most  part  no  significant  difference  was 
found  between  the  traditional   lecture  method  of  instruction  and  media 
used  singly  or   in  combination.     Mo Ids  tad   (1974)    identifies  several  stud  u 
which  supports  the  notion  that  students  prefer  multimedia  and /or  audio- 
tutorial   instructional  urograms  to  traditional  instruction.     But,    it  must 
be  noted   that  much  of  ttie  research  reviewed  by  Moldstad  was  conducted  Mt 
in  elementary  or  secondary  schools.     Advocates  of   instructional  media, 
however,   still  preach  that  the  use  of  dirferent  modes  of  instructional 
technology  enable  learners  with  diverse  backgrounds,  differing  entry 
levels  and  learning  types  to  achieve  success.     There  is  no  question  that 
community  colleges  have  more  than  their  fair  share  of  non-traditional 
students.     Since  students  seem  to  prefer  instruction  integrated  with  me  1 i 
their  use  in  a  curriculum  may  serve  as  a  much  needed  stimuli  to  motivate 
and  retain  this  type  of  student. 

When  Groups  i,M  and  MM  (as  defined  earlier)  were  compared,   it  was 
found  that  Group  MM  had  a  ]arger  percentage  of  sections  with  a  completion 
rate  of  90-100.     In  this  category  the  female  course  completion  rate  was 
547.  and  the  male  course  completion  rate  was  37Z  as  compared  with  41 for 
females  and  iTA  for  males  in  Group  LM.       Zee  Table  1.     This  seems  to 
indicate  th.it  media  may  have  a  retention  effect  where  the  attrition  rut.' 
10%  or  less.     Further,   females  may  be  more  receptive  then  males  to  in- 
struction  integrated  with  ir.-dia,  although  Clowes  (1980)   indicates  that 
females  complete  at  a  higher  rate  than  males  generally. 
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or 
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This  characteristic  did  not  hold  true  across  all  categories,  howev 
When  the  percentages  should  have  been  decreasing  as  the  attrition  rate 
increased,  the  percentages  in  the  completion  rate  category  of  70-79  f 
MM,  male  and  females,  were  higher  than  Group  LM.     Group  MM,  ma  Lea  ais, 
showed  a  higher  percentage  of  course  sections  in  completion  rate  categ 
60-69  then  Group  LM.     Sec  Table  1.     Apparently  media  utilization  had 
little   if  any  effect  on  these  sections. 

Completion  rates  of  course/sections  in  Group  MM  were  also  compared 
with  the  eurricular  functions  of  course/sections  i.e.,   transfer,  genera 
education,   preparation  for  work,  and  remediation,   identified  by  Clowes, 
(1980).     In  the  completion  rate  category  of  90-100  the  percentage  for  C 
MM,  male  and  female  course/sections  were  higher  than  transfer,  general 
education  and  remediation.     The  male  and  female  course  completion  rate 
for  the  eurricular  function  preparation  for  work  is  slightly  higher  than 
for  Group  MM.     This  higher  percentage  may  be  due  to  the  identified  curr.V 
function  of  the  courses  rather  than  the  instructional  methology  applied. 
In  Group  MM  the  percentage  of  male  and  female  sections  with  a  completion 
rate  of   70-79  and  male  sections  with  a  completion  rate  of  60-69  is  slight: 
higher  than  the  sections  in  the  eurricular  functions  with  the  same 
sompietion  rate.     Similar  differences  existed  between  Group  LM  and  MM. 
Once  again,   the  use  of  media  seems  not  to  have  decreased   the  attrition  .a' 

Only  41  sections  out  of  1275  were  identified  for  Group  MM  (less  led 
more  media).     other  than  the  fact   that  media  were  used  2  YA  or  more  of  < h, 
time,   there  were  no  way  of  determining  whether  the  media  met  the  object U. 
of  the  course  or  whether  the  instructors  even  used  them  properly.  Both 
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rl,er,J  W"U  (h'U-ni-  ^tiveness  of  the  media.  Braver 

an,!  iriedlander  (.979),  using  the  same  data  sot,  discovered  that  Ci,-,  . 

overhead  transparencies    imm>      i,.-...  11 

i       iHies,  map,,   .hurts,   illustrations  and  displ    vs  were 

— '  -ther  fluently  or  occasionally  bv  half  of  the  respondent..  Hut. 
apparently  media  are  being  used  to  supplement  other  instructional 
approaches  rather  than  becoming  a  prinary  instructional  methodolog,, 
SlUmS  AVAILABLE  AND  MI  DJA  PRODUCTION 

It  was  thought   that   the  make-up  of  Croup  LM  and  MM  might  be  coating, 
^>on  media  production  facilities/assistance  available  to  the  inspectors, 
regional   review  of  this  variable  indicated  a  slightly  higher  percental 
of  availability  for  Coup  M  in  jH   buf  ^  ^  ^ 

shows  the  brealdown  of  this  viri-ih1«  k, 

Lius  variable  b\  group  and  region.     One  of  the 

Primary  differences  observed  with  this  comparison  was  that   instructors  ., 

Croup  LM  who  had  production  facilities/assistance  available  seemed  to  t  ,1, 

1-s  advantage  of  that  service  than  the  instructors  in  Group  MM.     Since  M 

largest  percentage  of  sections  for  Croup  MM  had  fallen   into  the  Southern 

and  I'estern  regions,   it  was  not  surprising  to  note  that   these  regions  als, 

showed  the  largest  percentage  of  media  production  facilities/assistance. 

was  also  interesting  to  f  inJ  Lhat  at  least  a  third  of  the  media  users  (Or., 

M>0    in   the  Synth  and  West  bad  no  media  production  facilities  available  to 

lor  those  who  did  have  media   facilities  available,  only  70%  in  the 

™  in  th°  <^»y  the  facility.     This  apparent,, 

means  that  at   least  a  portion  of  the  media  utilised  are  being  purcha,  d  co- 
developed   independently  by -the  instructor. 

Insert   Table  2  about  here' 


Two  factors  may  bo  responsible-  for  the  distribution  of  Croups  I.N 
and  MM  across  regions.     First,  the  largest  number  of  sections  for  both 
groups  appear   fn  the  South  and  West.     This  may  relate  to  the  large  mmher 
of  community  colleges   in   those  regions.     A  second  factor  may  be  eligibili, 
for  grants  for  developing  institutions.     It  may  be  speculated  that  in  nun, 
of  the  institutions  in  the  South  and  West  would  qualify  for  money  that 
be  used  for  faculty  development,  expansion  of  experimental  programs,  and  t 
purchase  of  equipment  and  materials  for  instructional  purposes.     Whatev, , 
the  reason,   these  two  regions  clearly  stand  out.     When  course/sections  .,, 
Groups  LM  and  MM  are  compared  across  regions,  the  percentage  distribution 
for  Group  MM  is  about  the  same  or  slightly  higher  than  Group  LM  in  all  i 
one  region.     In  the  Midwestern  region,   the  percentage  of  course/sect  , on, 
in  Group  LM  is  24%  as  compared  to  12%  in  Group  MM.     With  this  one  except  , 
region  does  not  seem  to  make  a  difference  in  media  utilization  (See  Table 

When  Groups  LM  and  MM  were  compared  by  geographic  regions,  it  was 
found  that   the  South  had  the  largest  percentage  from  both  Groups  with  the 
West  ranking  second  highest   for  both  groups.     Group  LM  had  30%  and  Gro 
I'ad  37%  of  their  sections  in  the  South.     In  the  West  Group  LM  showed  26 
Group  MM  29%.     Region  did  not  make  much  difference  in  media  utilization; 
table  2  shows  the  percentage  distribution  of  Groups  LM  and  MM  by  region  to 
be  almost  the  same. 
MEDIA  USAGE 

As  mentioned  earlier,  Brawer  and  Friedlander  (1979)  had  already  dis,o 
that  the  media  most   frequently  or  occasionally  used  in  the  total  survey  w, 
films,   transparencies,  and  maps,  charts  illustrations,  displays.     Table  i 
indicates  at   least  50  percent  use  of  these  same  media   In  sections  where  1, 
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than  50%  of  class  tin,  was  spent  lecturing.  Scientific  instruments  -ere 
most  frequently  used  medium. 


Insert  Table  3  about  here 


This  is  understandable  since  many  of  the  sections  would  require  these 
instruments  for  class  and  laboratory  demonstrations.     The  medium  that  ha, 
the  least  utilization  in  this  NSF  Survey  was  broadcast/cable  television. 
This  is  probably  due  to  a  lack  ot  programming  to  meet  the  needs  of  this 
population.     If  a  comparison  were  made  between  this  survey  and  Cohen's 
humanities  survey,    (1975)  the  percentage  of  utilization  would  probably  bo 
higher  for  the  humanities.     Public  television  in  particular  seems  to  slant 
programming  toward  the  humanities. 

In  almost  every  instance  the  percentage  for  a  medium  is  higher  in  the 
occasionally  used  category  than  for  frequently  used.  Scientific  insttumen 
and  preserved  or  living  specimans  were  the  only  exceptions.  If  you  add  th, 
percentages  of  these  two  categories,  the  figure  looks  rather  impressive. 
This  figure;  however,  does  not  supply  any  hard  data  to  substantiate  the  fu' 
extent  of  media  use  in  the  community  college.  When  compared  with  the  numb, 
of  sections  identified  in  Group  MM,  sections  that  used  media  over  25%  of  tl 
time,  it  seems  to  be  apparent  that  frequently  or  occasionally  may  mean  thai 
Instructional  media  are  supplemental  tools  for  more  traditional  instruction 
approaches . 

SELF  MEDIA  DEVELOPERS  BY  GEOGRAPHIC  REGION 

Brawer  and  Friedlander  (iy/9)  explored  the  incidence  of  media  develop-, 
and  recorded  the  number  of  times  a  check  was  placed  in  the  "developed  bv 
or  other  faculty"  column  for  each  medium.     An  attempt  was  r.ade  to  ascertai  . 
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whether  media  development  was  associated  with  specific  geographic  regions 
As  Table  4  indicates  the  South  and  West  are  represented  most  heavily  alt!- 
thi-  ma>  reflect  the  larger  number  of  sections  in  these  regions  rather  tl 
more  enthusiasm  for  media  development. 

When  the  percentages  rather  than  actual  numbers  are  compared,  the 
Northeast  had  the  highest  percentage   (41%)  of  media  developed.     There  npPl 
however,   to  be  little  variation  in  the  percentages. 


Insert  Table  4  about  here 


All  .sections  that  used  at  least  one  or  more  media  developed  by  an 
instructor  were  compared  by  size  of  institution  and  geographic  region. 
Institutions  with  a  student  population  of  2500  to  4999  had  the  largest 
percentage  representation  of  media  developers  from  the  Northeast,  South, 
and  Mountain  regions.     The  largest  percentage  of  media  developers  from 
the  Middle  States  were  found  in  institutions  5000  to  7000  in  size;   from  th 
Midwest  media  developers  were  concentrated   in  institutions  of  10,000  to 
14,999  and  in  the  West  in  institutions  with  populations  over  15,000. 

At  least  a  third  of  these  media  developers  did  not  take  advantage  ol 
the  media  assistance  available  to  them.     When  the  respondents  were  asked 
if  availability  of  more  media  or  instructional  materials  would  have  made 
a  better  course,   32  percent  of  those  without  media  faci  lit ies/assistanco 
checked  that  response.     This  same  response  was  also  checked  by  42  poicent 
of  those  who  had  media  facilities/assistance  available  to  them.  These 
reactions  seem  to  strengthen  the  earlier  theory  that  media  use  can  improve 
the  course  and  what  is  actually  taking  place  are  two  different  things. 
The  data  collected  seem  to  indicate  occasional  rather  then  frequent  use  of 
Q  in  science  and  social  science  courses  in  the  two  year  college. 
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SUMMARY 


The  results  of  this  study  reveal  that  the  instructional  methodologv 
used   in  the  largest  number  of  course/sections  in  community  college  semi., 
and  science  related  curricula  is  the  lecture.     Media  are  not  used  exten- 
sively and  seem  to  have  little,   if  any  effect,  on  r^   ucing  the  attrition 
rate  of  males  and  females.     Geographic  region  seems  not  to  effect  medio 
utilisation.     From  the  responses  given  regarding  frequency  of  media  use 
instructional  media  are  apparently  viewed  as  . jpplemental  tools  rather 
than  as  instructional  methodology.     There  is  some  involvement  in  media 
development,  but  geographic  region  seems  not  to  be  an  influence.  The 
availability  of  media  facilities/assistance  did  not  seem  to  be  a  determine 
of  media  development  since  these  facilities  were  often  not  used.     A  compar 
between  this  NSF  Study  and  Cohen's  -arlier  Study  of  the  Humanities  (1975) 
is  needed  to  determine  whether  these  findings  can  be  generalized  as 
characteristics  of  the  majority  of  course/sections  in  community  colleges. 
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Table  1 


The  Frequency  of  Sections  of  Courses  Completed  by  Males 
and  Females  and  Instructional  Methodology 


Completion  Rate 

90-100 

80-89 

70-79 

60-69 

50-59 

49  / 


CROUP  LM 

Lecture  50  +  % 
Media  -  % 


199  (32)  251  (41) 

140  (23)  128  (21) 

102  (17)  81  (13) 

73  (12)  72  (12) 

51  (8)  36  (  6) 

49  (8)  47  (  8) 


CROUP  MM 

Lecture  50  -  Z 
Media  +  Z 


M 


15  (37) 

8  (20) 

8  (20) 

9  (22) 
1  (  2) 


616  616  41 

(Percentages  in  Parenthesis)* 

*Percentagcs  have  been  rounded  off  and  may  not  equal  100. 


22  (54) 
3  (  7) 

10  (24) 
3  (  7) 

1  (  2) 

2  (  5) 


41 
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Table  2 


REGIONAL  DISTRIBUTIONS  OF  GROUP  LM  AND  MM  BY 
MEDIA  PRODUCTION  FACILITIES /ASSISTANCE  AVAILABLE  AND  MEDIA/FACILITIES  ASSISTANCE  UTILIZED 


Group  LM 
Lecture  50%  or  more 
Use  Media  less  than  25%  (N=616) 


Group  MM 
Lecture  less  than  50% 
Use  Media  more  than  257,  (N=41) 


lotal  Media  Assvt        Media  Ass 1 1 

pop.  Available  Used 


Total  Media  Ass't        Media  Assft 

Pop.  Available  Used 


Northeast 

!  No, 

;  17 

1 

2 

7 
.8 

1 

!  No. 
10 

<7 

1.6 

1 

|  No . 

j  6 

7 

1.0 

i 
> 

1  No. 
1 

2.4 

|  No . 

'  1 
i 

2.4 

Middle  States 

76 

12 

.3 

57 

?.3 

:32 

5.2 

5 

12,2 

5 

12.2 

Southern 

182 

29 

.5 

110 

17,9 

64 

10.4 

15 

36.6 

10 

24.4 

Midwestern 

145 

23 

.5 

103 

16.7 

60 

9,7 

5 

12.2 

2 

4,9 

Mountain 

35 

5. 

7 

20 

3.2 

12 

1,9 

3 

7.3 

2 

4.9 

Western 

t 

161 

26. 

1 

88 

14.3 

44 

7.1 

12 

29.3 

f 

8 

19.5 

Column  Total 

616 

100. 

0 

388 

63.0  218 

55,4 

41 

100.0 

28 

68.3 

No. 
1 

5 

7 
2 
2 
5 


2.4 

12.2 
m 

17.1 
4.9 
4.9 

12  .2 

33.7 


Table  j 


Frequent 
Les 

and  ()(  casional  Use 
s  t  nan  30°'  of  Class 

of  Media   in  Sections  Where 
iiuit   r>^L.uL  i^ec  curing 

Media 

Frequently  Used 

Occasionally  Used 

lotal 

Film 

7  3  (11) 

275  (42) 

-    -  -  - 

Filmloups 

10  (  2) 

101  MM 

L\J  J      \  I  I)  ) 

1 

Filmstr ips 

28  (  4) 

110  (17) 

Jl 

Slides 

61  (  9) 

176  (27) 

Aud iotape/Slidt / 
Film  Comb. 

25  (  4) 

1  7  U   (  1  Q"i 

J  ) 

Transparen  ies 

149  (2  3) 

180  (28) 

Audiotapes ,  cassettes, 

records                              32  (  5) 

1  1 Q   (  1  R\ 

2  ) 

Videotapes 

24  (  4) 

L  J  4     \  ^  ]  ) 

> 

TV  Broadcast 

7  (  1) 

4D  v  / ; 

Maps,  Charts,   Ills. , 
Displays 

147  (23) 

242  (37) 

r.n 

3-D  Models 

88  (14) 

206  (32) 

4h 

Scientific  Inst, 

168  (26) 

159  (24) 

>n 

Spec  imens 

84  (13) 

53  (  8) 

Ji 

Experiment  s 

98  (15) 

133  (20) 

3  > 

Other 

47  (  7) 

17  (  J) 

in 

(Percentages  are  in  1 

\iren  thesis)  * 

*Percentages  have  been  rounded  and  may  not  equal  100. 
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Table  4 


Number  of  Media  Developers  In  tbe  Media 
Survey  by  Geographic  Region 


Geographic  Zero  1  to  2  More  than  H 

ReSion  to  1  medium  media  2  media 


Northeast  23  (59)  0  lfi  (4i)  Ji( 

Middle  States  111  (66)  9  (5) 


48  (29) 


Southern  246  (70)  9  (3)  97  (28)  n 

Midwestern  196  (69)  22  (8)  67  (24)  2H  , 

Mountain  48  (65)  2  (3) 


24  (32) 


Western  218  (61)  26  (7)  113  (32)  3  ,7 


(Percentages  are  in  ParenLhesis) * 

♦Percentages  have  been  rounded  and  nay  not  equal  100. 
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A  paper  presented  to  the  Association  for  Educational  CarrrTunications 
V)  and  Technology  conference,  Philadelphia,  Pennsylvania,  April  6-10,  1981. 

cr 

486 

ERIC 


ABSTRACT 

During  the  last  three  decades,  research  has  been  carried  cn  xn 
two  distinct  areas  that  potentially  may    help  identify  an  as  yet  un- 
known molar  trait  and,  at  the  same  time,  offer  an  explanation  for  the 
divergence  of  ideas,  models  and  theories  about  the  teaching- learning 
process.    Brain  research  and  psycho-epistemology  have  both  raised  a 
question  regarding  the  assumptions  of  (1)  logical  equivalence  of  subject 
matter  and  (2)  logical  equivalence  of  the  modalities  of  knowing. 

A  brief  overview  of  psycho-epistemology  and  particularly  tne 
concept  of  hemisphericity  is  presented.    A  parallel  between  both  areas 
of  research  is  drawn.    The  suggestion  that  the  Psycho-Epistemic  Profile 
Inventory  can  be  used  to  assess  hemispheric  dominance  is  advanced. 
Empirical  data  relating  hemispheric  (epistemic)  dominanoe  to  student 
learning  in  individualized  instruction  are  presented.    Similarly,  empir- 
ical  evidence  is  furnished  to  indicate  that  there  exists  a  relationship 
between  hemispheric  (epistemic)  dominance  in  teachers,  on  the  one  hand, 
and  their  field  of  specialization  and  their  preferred  teaching  subject 
matter  on  the  other. 

Theoretical  and  practical  implications  are  noted  and  directions 
for  further  research  are  presented. 
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The  purpose  of  this  paper  is  to  indicate  a  possible  link  between 
two  distinct  areas  of  research  which  may  potentially  help  to  identify 
an    as  yet  unkncwn  molar  trait  which  could  be  responsible  for  divergent 
opinions  regarding  teaching  and  learning  theories  and  may  help  to 
explain  differential  achievement  when  these  theories  are  empirically 
investigated.    Research  in  psycho-epistemology  and  hemispheric  dominance 
will  be  exaniined  and  a  theoretical  parallel  will  be  established.  The 
suggestion  that  an  instrument  known  as  the  Psycho-Epistemic  Style 
Inventory  can  be  used  to  assess  hemispheric  dominance  will  be  advanced. 
Some  errpirical  evidence  will  be  furnished  to  indicate  that  there  exists 
a  relationship  between  hemispheric  (epistemic)  dominance  in  teachers 
and  learners,  on  the  one  hand,  and  their  field  of  specialization  and/or 
their  preferred  subject  natter  on  the  other.    The  theoretical  and  prac- 
tical implications  are  noted  and  directions  for  further  research  are 
presented. 
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PSYCHO-EPISTEMIC  STYLES 

Briefly  stated,  both  philosophical  and  psychological  epistemology 
are  concerned  with  a  conaept  variously  labelled  as  "knowing",  "thinking", 
or  "modalities  of  inference".    Authors  such  as  Scheffler  (1965,  p.  1-6); 
Morris  and  Pai  (1976,  p.  102-265);    Pai  (1973)  and  Wir sing  (1972), 
suggested  that  there  may  be  epistemological  relationships  anong  the 
learner,  the  teacher,  tne  teaching  strategy  and  the  curricular  content. 
Although  terminolcgy  may  vary  from  author  to  author,  most  are  in  general 
agreement  that  there  are  possibly  three  basic  mcdalities  of  "knowing". 

An  indurtive  process  of  knowing  is  generally  regarded  as  analytic 
(inductive)  thinking  or  empirical  thinking  (Bruner,  1960,  p.  57-58); 
(Morris  and  PaL,    1976,  p.  161-165) ;  a  deductive  process  of  knowing  is 
ooi^idered  as  logical  or  rational  thinking  (Morris  &  Pai,  1976,  p.  179- 
180) ;   (Wirsing  1972,  p.  49-54x  ?  and  a  creative  or  analogical  process  of 
knowing  is  referred  to  as  intuitive  or  metaphorical  thinking  Bunge  (1962, 
p.  78-79);  Scheffler  (1967,  p.  16-19);  Brrmer  (1960,  p.  58);  Sairples  (1976), 
These  definitions  do  not  represent  unanimaty  of  opinion,  but  a  general 
agreement  about  the  existence  of  these  three  broadly  defined  modalities  of 
"knowing",    Bruner  (1960,  p.  50-68)  has  attenpted  to  demonstrate  theoretical- 
ly that  there  may  well  be  a  strong  relationship  between  modalities  of  knowing, 
on  the  one  hand,  and  the  structure  of  disciplines  and  the  teaching-lear- 
ning process  on  the  other,    Vernon  (1962,  p.  302)  and  Sutter  and  Reid 
(1969,  p.  153-157)  noted  that  there  may  be  inoonpatibility  between 
inflexible,  structured,  sequential  teacriing  strategies  and  learners  who 


ERIC 


489 


are  characterized  as  " intuit ive" ,  "creative",  "analogical"  thinkers. 
Similarly,  McClellan  (1962,  p.- 107),  analyzing  the  structure  of  disci- 
plines,   wrote    "How  is  knowing  in  mathematics  different  from  knowing 
in  science  and  in  poetry?    It  appeared  that  up  until  recently,  the  search 
for  a  "best"  theory  cf  teaching,  a  "best"  theory  of  learning  and  a  "best" 
philosophy  of  education  assumed  the  logical  equivalence  of  knowledge 
from  the  various  disciplines. 

Royce's  Multi-Factor  Theory  of  Individuality 

During  the  early  1950' s,  work  was  begun  on  a  model  which  was 
formalized  in  1964  with  the  publication  of  a  book  entitled  The 
Encapsulated  Man.    Since  then,  the  model  has  been  incorporated  within  a  larger 
theoretical  framework  called  Multi-Factor  Theory  of  Individuality  (1971)  . 
This  metatheoretical  model,  using  both  the  theory  and  the  rrethodology  of 
factor  analysis,  attempts,  according  to  the  author,  to  "accommodate  all 
psychological  differences,  such  as  reaction  time  and  conditionability  to 
molar  differences  such  as  values  and  world  views"  (Itoyce,  1973,  p.  3). 

Thus  Royce's  Multi-Factor  Theory  of  Individuality  postulates  that 
the  total  psychological  system  is  a  "iTrulti-dimensicnal,  organized  system 
of  processes  by  means  of  which  an  organism  produced  mental  and  behavioral 
phenomena"  (Royce,  1977,  p.  2). 

This  elaborate  supra-system  subsumes  six  major  systems,  namely: 
sensory,  motor,  cognitive,  affective,  evaluative,  and  style. 


Each  system  is  defined  by  Royce  (1976,  p.  6-7)  as  follows: 

1.  The  cognitive  system  is  a  multi-dimensional,  organized  system 
of  processes  by  means  of  which  an  organism  produces  cognitions. 

2.  The  sensory  system  is  a  multidimensional,  organized  system  of 
processes  by  means  of  which  an  organism  produces  sensations. 

3.  The  affective  system  is  a  multa-dimensional ,  organized  system 
of  processes  by  means  of  which  an  organism  produces  affective 
phenomena. 

4.  The  style  system  is  a  multidimensional,  organized  system  of 
processes  by  means  of  which  an  organism  manifests  cognitive 
or/and  affective  phenomena. 

5.  The  evaluative  system  is  a  multi-dimensional,  organized 
system  of  processes  by  means  of  which  an  organism  manifests 
normative  phenomena. 

6.  The  motor  system  is  a  multi-dimensional,  organized  system  of 
processes  by  means  of  which  an  organism  produces  outputs. 

The  system  described  by  Royce  is  multidiiiHnsional ,  interactional, 
and  hierarchical.    Within  each  of  the  systems  is  subsumed  a  total  of  150 
traits  which  have  been  factorially  identified  (Powell,  Royce,  1977,  p.  2). 
What  is  to  be  noted  in  this  hierarchy  is  that  which  Royce  calls  higher-order 
personality  integrators.    The  closer  a  trait  or  a  group  of  traits  is  to 
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the  apex  of  a  system,  the  greater  its  influence  on  the  system,  and  the 
greater  its  role  as  a  personality  integrator  (Foyce,  3uss,  1976,  p.  8). 
Similarly,  the  closer  a  system  is  to  the  supra-system,  the  greater  its 
influence  on  personality. 

Of  particular  interest  to  this  study  is  the  style  system.  This 
system,  considered  to  be  near  the  apex  of  the  supra-system,  is  there- 
fore as  Royce  suggests,  an  integrative  information-processing  system 
(foyce,  1971,    p. 330) . 

Royce  suggested  that  attempts  at  communication  between  specialists 
had,  for  the  most  part  failed  because  of  insufficient  overlapping  of 
reality  perspectives.    Such  absence  of  overlapping  is  due,  according  to 
Royce,  to  differences  in  either  implicit  or  explicit  epis  tarts  logical 
oontnitments .    Eirpirically-oriented  scientists  rely  mainly  on  facts 
derived  frcm  observations;  mathematicians  rely  on  logical  consistency; 
poets  convey  meaning  through  rretaphors . 

More  specifically,  for  Royce,  "encapsulation"  is  defined  as 
looking  at  life  partially,  but  issuing  statements  concerning  the  whole- 
ness   of  living;  it  means  claiming  to  have  the  whole  truth  when  one  has 
only  part  of  it  (Royoe,  1964,  p.  30; . 

According  to  Royce  there  are  three  main  types  of  encapsulation; 
rational,  empirical  and  metaphorical.    These  three  types  of  encapsulation 
help  explain      (Royce,  1974,  p.  151)  that  knowing  in  the  arts,  for 
example,  is  not  the  same  as  kncwing  in  the  sciences.    How  might  they  differ 
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They  might  differ  both  psychologically  and  philosophically.    On  the 
philosophic  side  there  may  be  different  truth  criteria.    Does  it  make 
sense,  for  exanple,  to  demand  empirical  repeatability  in  evaluating 
trucn  claims  in  literature?   And  psychologically  one  might  expect  differ- 
ential involvement  of  the  cognitive  processes .    Symbolizing,  for  example, 
may  be  more  crucial,  or  be  of  a  different  order,  in  the  creation  of 
artistic  products,  than  in  the  creation  of  mathematical  or  logical- 
deductive  systems. 

A  conceptual  inquiry  (Royce,  1970;  Royce,  Rozeboom,  1972)  into 
epistemology ,  and  a  subsequent  analysis  of  the  enpirical  research 
(Royce  et  al,  1975;  Royce,  Smith,  1964;  Smith  et  al,  1967),  led  Royce 
to  the  following  description  of  each  of  the  ways  of  knowing: 

1.  Metaphorism:    The  person  whose  view  of  reality  is  largely 

determined  by  his  camdtment  to  iretaphoric 
e^rience  would  test  the  validity  of  his 
view  in  terms  of  the  universality  of  his 
insight  or  awareness.    The  cognitive  processes 
underlying  this  conraitinent  are  of  a  symbol- 
izing  nature,  including  both  conscious  and 
unconscious  aspects. 

2.  Rationalism;    The  person  whose  view  of  reality  is  largely 

determined  by  his  carmitment  to  rationality 
would  test  the  validity  of  his  view  of  reality 
by  its  logical  consistency.    The  major  under- 
lying cognitive  processes  involve  clear 
thinking,  and  the  rational  analysis  and  syn- 
thesis of  ideas, 

3.  Empiricism:     The  person  whose  view  of  reality  is  largely 

determined  by  his  comrdtment  to  external  ex- 
perience would  test  his  view  of  reality  in 
terms  of  the  relj  -bility  and  validity  of  obser- 
vations.   The  ma^jr  underlying  cognitive 
processes  involve  active  perception  and  the 
seeking  out  of  sensory  experience. 
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These  different  ways  of  knowing  are  combined  by  individuals 
in  different  preference  orders.    It  is  these  epistemic  hierarchies, 
along  with  their  subsumed  traits,  that  account  at  least  part-5  ly 
fcr  differences  in  Weltanschatiung .     The  three  epistemic  styles  lead, 
necessarily,  to  the  various  disciplines  of  knowledge.    The  scientist, 
for  example,  nay  "think",  "symbolize"  and  "perceive"  as  a  scientist, 
but  will,  concomittant  ly  maximize  the  rational  and  empirical  ways  of 
knc&ang  and  minimize  metaphoric  symbolizing  in  making  a  final  judgement. 
It  is  as  Skinner  (1957,  p.  428)  wrote:    "the  role  of  science  is  to  replace 
the  metaphor" .    Conversely,  the  artist,  who  also  evokes  his  entire 
cognitive  repertoire,  may  maximize  the  symbolizing' process  at  the  expen- 
se of  the  thinking  and  perceptual  processes.    Although  academic  specia- 
lization tends  to  lead  to  a  dominant  epistemic  profile,  none  of  these 
epistemic  styles  operates  independently  of  the  others;    that  is,  "one 
does  not  think  independently  of  sensory  inputs  and  the  process  of  syntol 
formation,  nor  do  we  perceive  independently  of  thinking"     (Royce,  1973, 
p.  13). 

The  theoistical  analysis,  to  this  point,  leads  to  the  description 
of  an  instrument  which  Royce  developed  to  assess  epistemic  styles  in 
individuals . 

The  Psyche-Epistemic  Profile  (PEP) 

The  developnent  of  PEP  began  in  1961;  to  date  there  have  been  six 
revisions.    The  latest  form  (Form  VI)  contains  90  randomlv  ordered  items, 
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30  items  for  each  of  the  three  dimensions.    For  each  item  the  respon- 
dent is  to  indicate  on  a  five-point  scale,  agreement  or  disagreement  with 
a  proposed  statement. 

To  study  the  validity  of  the  PEP,  Royce  examined  the  responses  of 
groups  whose  characteristics  were  known.    Smith  et  al  (1967)  confirmed 
that  empiricism  is  the  dominant  epistemic  characteristic  among  those 
professional  individuals  engaged  in  biology;  that  iretaphorism  is  dominant 
among  those  engaged  in  performing  arts;  and  that  rationalism  is  dominant 
among  those  engaged  in  mathematics  and  theoretical  physics.  Additional 
evidence  for  the  validity  of  the  PEP  was  reported  by  Royce  (1975) ;  Rears  ley 

m 

(1975);  Mos  et  al  (1975);  Zelhart  arri  Wargo  (1971);  Coan  (1973);  ard 
Schopflocher  and  Royce  (1980)  provided  considerable  support  for  the 
theoretical  assunptions  underlying  the  construct  of  epistemic  styles 
and  the  three  dimensions  as  measured  by  the  PEP,    The  test-re  test 
reliability  of  the  PEP  has  been  assessed  in  a  few  studies;  the  resulting 
coefficients  ranged  from  0,61  to  0,87  for  the  individual  scales  and  for 
intervals  of  3  and  9  months  (Royce  et  al,  1975) . 

Concurrent  validity  of  the  PEP  was  substantiated  by  comparison 
with  other  tests-    Mbs  et  al  (1975)  found  significant  correlations 
between  PEP  and  each  of  the  following:    the  Allport-Vernon-Lirdzey 
Study  of  Vclues,  the  Myers-Briggs  Type  Indicator,  and  the  Edwards  Social 
Desirability  Scale. 

Taken  as  a  whole,  the  above  mentioned  studies  provide  sufficient 
evidnece  that  PEP  is  a  reliable  and  valid  measure  of  an  individual's 
epistemic  style. 
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HEMISPHERIC  DOMINANCE 


It  has  not  always  been  obvious  that  the  brain  is  the  center  of 
thought-  memory,  or  emotion.    In  the  ancient  world,  including  the  great 
civilisations  of  Egypt  and  Mesopotamia,  thought  and  enotion  were 
attributed  to  other  organs  like  the  stcxrach,  the  liver,  etc.  Aristotle 
felt  the  brain  served  to  cool  the  blood  in  the  heart.    For  fifteen 
hundred  years  progress  was  hanpered  by  the  feeling  that  to  examine  the 
brain  was  to  violate  the  seat  of  the  soul.    In  the  eighteenth  century 
it  became  apparent  that  sore  special  functions  were  localized;  whenever 
certain  areas  of  the  brain  were  damaged  a  loss  of  specific  functions  could 
result.    Out  of  this  idea  grew  the  science  of  phrenology,  which  held 
that  it  is  possible  to  assess  an  individual's  mental  abilities  by  studying 
the  skull.    By  the  twentieth  century  it  becane  apparent  that  such  a 
neat  localization  of  rrental  abilities  was  not  possible.    Over  the  last 
thirty  years  kncwled.ae  of  the  human  brain  has  grown  at  a  fantastic  rate. 
"The  human  brain  has  become  the  most  challenging  frontier  of  science. 
Russell  (1979,  p.  18). 

The  brain  perceives,  remembers,  monitors  and  interprets  a  myriad 
of  different  functions  every  second  of  every  day  of  our  lives.  It 
processes  information  extremely  fast.    For  instance,  within  a  fraction 
of  a  second  it  can  perceive  a  person's  face,  analyse  it  in  many  details/ 
synthesize  all  the  information  into  a  single  whole,  create  a  conscious 
three-dimensional  full-color  experience  of  the  face,  reoognize  this 
face  out  of  thousands  of  others  recorded  in  memory  and  recall  details, 
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uleas,  associations  and  linages  connected  with  the  person.    Yet,  at  the 
same  tune,  it  monitors  body  functions,  initiates  expressions,  etc. 
Russell  (1979)  adds  that  unlike  a  computer  "the  brain  not  only  works  in 
linear  step-by-step  fashion,  but  also  performs  parallel  processing, 
integrating  and  synthesizing  information ,  and  abstracting  from  its 
generalities'* . 

For  most  humans,  the  whole  brain  is  divided  into  a  left  and  right 
half  joined  by  a  massive  bundle  of  nerves,  called  the  corpus  callosum, 
containing  same  200  million  fibers.    Each  half  seems  to  have  developed 
specialized  functions,  the  left  side  appearing  better  at  soitb  tasks 
and  the  right  side  better  at  others.    The  inpact  of  this  hemispheric 
dominance  has,  perhaps,  been  best  summarized  by  Edwards  (1979,  p. 31) 
as  follows:    "...despite  our  nornal  feeling  that  we  are  one  person  - 
a  single  being  -  our  brains  are  double,  each  half  with  its  own  way  of 
knowing,  its  own  way  or  perceiving  external  reality". 

The  fact  that  the  right  hemisphere  controls  the  left  side  of  the 
body,  and  vice  versa,  has  been  kncwn  for  centuries.    In  recent  years, 
the  different  functions  of  the  two  hemispheres  have  been  assessed  by 
comparing  the  electrical  activity  from  the  left  and  right  sides  of  the 
brain.    Several  researchers  have  observed  specific  functions  associated 
with  one  hemisphere  or  the  other      (Sperry,  1973;  Levy,  1968;  Russell, 
1979;  Edwards,  1979;  Restak,  1979).    For  instance,  the  sequential 
approach  to  information  processing  has  been  associated  with  the  left 
hemisphere  while  the  holistic  approach  has  been  associated  with  the  right 
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hemisphere,    still,  little  is  kncwn  concerning  the  specific  functions  of 
each  hemisphere.    It  should  be  observed  that  most  research,  so  far,  has 
been  conducted  with  males.    Recent  research  suggest  that  females  may 
display  some  difference  in  brain  configuration  when  compared  with  males. 
Thus,  the  concept  of  differential  brain  configuration  seems  to  offer 
more  flexibility  and  more  generality  to  the  study  of  brain  functions 
than  does  the  concept  of  hemispheric  dominance.    However,  within  the 
framework  of  the  present  investigation  the  hemispheric  dominance 
terminology  will  be  adopted  as  meaning  particular  brain  configurations. 

From  his  observations  in  brain  injuries,  Sperry  (1967)  concludes 
that  the  left  side  of  the  brain  excels  in  tasks  involving  verbal  abilities 
and  speech  related  capacities  while  the  right  side  dominates  in  non  verbai 
tasks.    Since  1960,  a  change  in  perception  of  the  brain  has  led  to 
recognize  that  "each  half  of  the  brain  is  specialized  in  ccnplementary 
fashion  for  different  modes  of  thinking,  both  highly  complex"  (Edwards, 
1979,  p.  29).    New  evidence  found  by  Levy  (1968)  suggests  that  the  two 
modes  of  processing  tend  to  interfere  witn  each  other  causing  a  sub- 
maximal  performance. 

According  to  several  authors  (Sperry,  1973;  Levy,  1963;  Omstein , 
1972?  Russell,  1979;  Edwards,  1971)  the  left  hemisphere  seems  to  operate 
in  a  more  logical,  analytic,  corputer-like  fashion.    It  analyzes,  abstracts, 
counts,  marks  time,  plans  step-by-step  procedures,  verbalizes,  makes 
rational  statements  based  on  logic?  it  is  dominant  in  analytic  thinking, 
linear  and  serial  processes,  mathematical  reasoning,  logic,  etc.    On  the 
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other  hand,  the  right  hemisphere  specializes  in  Gestalt  perception, 
synthesis,  non-verbal  and  parallel  information  seeking  routes.  Using 
the  right  hemisphere  we  can  understand  metaphors  am  dreams  and  create 
new  combinations  of  ideas;  one  can  synthesize,  recognize  patterns, 
create,  etc. 

These  observations  provide  evidence  that  each  hemisphere  perceives 
reality  in  its  own  way.    As  stated  by  Edwards  (1979,  p.  30) ,  "the  node 
of  processing  used  by  the  right  brain  is  rapid,  complex,  whole  pattern, 
spatial,  and  perceptual  -  processing  that  is  not  only  different  but 
conparable  in  coirplexity  to  the  left  brain's  verbal  and  analytic  node". 

A  CONCEPTUAL  LINKAGE 

The  characteristics  of  left  and  right  hemispheric  dominances 
as  well  as  those  of  the  rational -erpirical  and  metaphorical  psycho- 
epistemic  dominances  are  displayed  in  Table  1.    The  terminology  used  in 
reporting  these  characteristics  has  been  borrowed  from  the  respective 
references.    For  hemispheric  dominance,  the  characteristics  were  extrac- 
ted from  Sperry  (1973),  Levy  (1968),  Russell  (1979),  Edwards  (1979), 
Omstein  (1972) .    The  characteristics  of  the  psycho-epistemic  dominance 
were  obtained  from  the  various  documents  produced  by  ftoyce  and  his 
collegues,  in  particular,  Royce  (1964,  1971,  1973,  1^7)  and  toyce  et 
al  (1975)  ,  and  Royoe  and  Diamond  (1976) . 

Although  brain  hemispheric  dominance  and  psycho-epistemic 
dominance  have  evolved  from  distinct  research  streams  a  oonparison  of 
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Table  1 

A  Ccrparison  of  Characteristics  of  Hemispheric  and 
Psycho-Epistemic  Daminarces 


Hemispheric  Doninance 


Psycho-Epistemic  Doriinance 


Left  Dominance 

Verbal 

Analytic 

Symbolic 

Abstract 

Logical 

Objective 

Rational 


Linear 

Tenporal 

Sequential 

Digital 

Figuring-out 


Rational  or  Empirical 
Verbal 

Analytic  and  relational 

High  in  spacial  scanning 

High  in  conceptual  differentiation 

iMath-^odeler 

Abstract 

Reflective  rather  than  impulsive 
Stresses  irxiividualization 
Field  articulate 
Reasoning 

Favours  behavioral  objectives 
High  in  axpartmentaliz  ation 
Literal  as  opposed  to 
physionomic 
Sensory  information 
Sequential 

Errphasis  on  facts,  numbers,  details... 
Favors  inductive  and  deductive  reasoning 


Right  Doninance 

Non  verbal 

Synthetic 

Concrete 

Analogic 

Nontenporal 

Nonrational 

Spatial 

Intuitive 

Holistic 

Metaphorical 

Creatuve 

Parallel  information 

Processing 

Whole-pattern 


Metaphorical 

Fluency  (ideational,  expressional, 

asscciational , . . . ) 

Imaginative 

High  in  conceptual  integration 
Low  in  ccuipartmentalization 
Physionanic  as  opposed  to  literal 

Impulsive 
Original 
Subjective 

Ideographic  as  opposed  to  nomothetic 
High  in  semantic  redefinition 

Non  field-articulate 

Holistic 

Analogic 

Process-oriented  as  opposed  to  content- 
oriented 
Visual 

High  sensitivity  to  problems 
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tneir  characteristics  display  striking  similarities.    The  saire  terms  are 
used  in  several  instances.    With  few  exceptions,  these  terms  are  used  with 
the  same  meaning  in  both  cases.    It  should  be  noted  that  the  two  hemispheres 
as  well  as  the  three  psycho-epistemic  ways  of  knowing  are  activated  in  all 
kinds  of  situations.    In  the  case  of  the  brain f  in  sore  tasks  one  side 
may  carry  most  of  the  load,  in  other  tasks  an  alternation  between  the 
two  hemispheres  may  take  place,  and  yet  in  some  other  cases  each  half 
may  even  carry  an  equal  share  of  the  task.    For  psycho-epistemic  styles, 
the  same  situati.cn  prevails;    one  may  process  information  mainly  through 
linear,  sequential  routed  for  certain  tasks  and  through  parallel  routes 
for  others;  one  may  also  alternate  or  involve  a  mixture  of  the  two  ways 
of  processing  information  in  some  other  tasks. 

In  summary,  hemispheric  and  psycho-epistemic  dominance 
means  that  individuals  in  general  tend  to  favour  one  hemisphere  or  one 
epistemic  style  at  the  expense  of  the  other.    That  is  not  to  say  that 
dominance  excludes  the  use  of  the  other  hemisphere  or  other  psycho-epis- 
temic styles.    However,  environmental  factors  such  as  culture,  family  and 
schooling  can  often  produce  hemispheric  and  epistemic  encapsulation 
that  makes  us  look  at  life  partially  while  issuing  statements  concerning 
the  wholeness  of  living. 
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EMPIRICAL  EVIDENCE 


our  knowledge,  no  empirical  study  has  been  conducted  to 
investigate  the  correlational  relationships  between  brain  hemisphcricity 
and  psycho-epistemic  styles,    Hcwever,  some  eirpirical  evidence,  supporting 
the  existence  of  such  a  relationship  has  been  gathered  by  Rancourt  (1978) 
and  Rancourt  and  Dionne  (1981)  . 

Within  the  context  of  learning  strategies,  using  a  programed 
instruction  approach,  Rancourt  (1978)  found  tha-  low  rretaphorical  subjects 
exhibited  higher  achievement  than  high  metaphorical  subjects.    An  analysis 
of  oovarianoe  design  produced  an  F-value  of  33,61  with  1  and  61  degrees 
of  freedom.    These  results  match  the  expectations;    the  iretaphorical  group 
of  student-teachers  were  expected  to  experience  more  difficulty  and 
produce  a  lover  achievement  for  they  prefer  to  process  information  in 
holistic  creative,  synthetic  ways;    their  rational-erpirical  counterparts 
were  expected  to  perform  well  since  they  tend  to  process  the  information 
in  analytic,  inductive  and  sequential  fashions. 

As  part  of  a  recent  study,  Rancourt  and  Dionne  (1981)  identified 
the  psycho-epistemic  styles  of  teachers  and  learners,  relative  to  their 
subject  matter  preference.    It  is  interesting  to  note  that  no  difference 
was  observed  between  the  distribution  of  psycho-epistemic  styles  of 
teachers  relative  to  the  area  of  specialization,  the  preferred  subject 
matter  and  actual  subject  matter  taught.    Table  2  illustrates  the  relation- 
ship between  the  hypothesized  epistemological  characteristics  of  a  subject 
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TABLE  2 


Psycho-Epistemic  Dominances  among  teachers  and  learners 
relative  to  preferred  subject  matter 


Subject  Psycho-Epistemic  dominance 


Matter 

Status 

n 

M 

R 

E 

Fine  Arts 

Teacher 

25 

84.0 

16.0 

0.0 

Math. 

Teacher 

79 

20.3 

50.6 

29.2 

Sciences 

Teacher 

80 

.8 

37.5 

33.8 

Fine  Arts 

Learner 

41 

56.1 

28.8 

17.1 

Math 

Learner 

38 

13.2 

52.6 

34.1 

Sciences 

Learner 

94 

17.4 

43.6 

36.1 

Daninance  is  determined  from  raw  scores.  M,  R  and  E  stand  for  Metaphorical, 
Rational  and  Empirical ,  respectively. 
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matter  and  the  psycho-epistemic  dominance  of  teachers  and  learners  -who 
preferred  that  subject  matter.    On  the  basis  of  those  results,  logical 
equivalence  of  subject  matter  and  the  logical  equivalence  of  rrodalities 
of  knowing  are  to  be  seriously  questionned  by  educators. 

COCLUSION 

The  suggestxon  was  made  that  the  assumption  of  lcgical  equivalence 
of  subject  matter  on  the  one  hand,  and  of  modalities  of  knowing  on  the 
other,  may  have  contributed  to  divergence  of  ideas,  concepts  and  strategies 
in  education.    While  enpirical  psychologists  try  to  eliminate  the  netaphor 
(Skinner  1957,  p.  428);  while  rational  psychologists  emphasize  intellectual 
development  and  critical  thinking  (Piaget  1952,  Ausubel  1953)  and  while 
humanistic  psychologists  defend  personalization,  creativity  and  self- 
realization  in  education,  (Rogers  1961,  Maslow,  1971)  the  search  for  a 
"best"  learning  or  teaching  strategy  has  not  successfully  answered 
ttcClellan's  question  (1962,  p.  107)  as  to  "How  is  knowing  in  mathematics 
different  from  knowing  in  science  and  in  poetry" , 

Brain  research  and  psycho-epistemology  have  in  part  offered  a 
possible  explanation  to  divergence  of  educational  theories  and  have 
indicated  that  logical  equivalence  of  subject  natter  and  nodal ities  of 
knowing  must  be  seriously  questionned. 

Brain  hesnusphericity  and  psycho-epistemology  were  compared  and  the 
suggestion  was  made  that  the  Psycho-Epistemic  Profile  offered  potential 
in  tne  assessment  of  hemispheric  dominance  although  more  empirical  research 
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is  needed,    More  specifically  enpirical  evidence  was  presented  to  show 
that  students  with  a  high  metaphoric  dominance  produced  significantly  * 
lcwer  results  on  an  achievement  test  than  those  students  with  a  low 
metaphor ic  dominance  when  individualized  instruction  was  used  as  a  learning 
strategy.    Data  were  also  presented  to  show  that  a  strong  relationship 
exists  between  the  epistemic  dominance  of  teachers  and  learners  on  the  one 
hand,  and  their  preferred  subject  matter  on  the  other. 

Although  psycho-epistemic  rmtching  of  the  various  eleirents  of  the 
educational  process  is  quite  possible,  and  in  some  cases  desirable,  it  can 
lead  to  further  encapsulation  and  divergence.    Since  Royce  (1975)  suggested 
that  psyaho-epistemic  styles  can  be  learned  and  utilization  of  the  three 
styles  can  lead  to  a  more  integrative  and  holistic  life,  sane  consideration 
should  be  given  to  the  inclusion  in  curricular  programmes  at  the  secondary 
and  post-secondary  level,  mediated  instructional  modules  on  the  use  of 
rational  (deductive)  thinking,  enpirical  thinking  (inductive)  and  rretaphorical 
thinking  (analogical) .    Such  instructional  modules  would  foster  in  the 
learners  an  awareness  tnat  might  be  translated  as  follows:    "At  last  I 
realize  why  I  succeed  better  in  sons  subjects  than  in  others  and  I'm  lear- 
ning what  to  do  about  it". 
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ABSTRACT 


Learning  hierarchies  can  provide  a  powerful  referrent  for  the  instr- 
uctional developer,  guiding  the  sequencing,  step  size,  and  inclusion  of 
content  in  many  instructional  areas.     Learning  hierarchies  are  developed 
by  analyzing  the  target  skill  of  instruction,  a  task  usually  accomplished 
by  a  team  of  subject  matter  experts  and  an  instructional  designer.  The 
resulting  hypothesized  hierarchy  contains  skills  expressed  as  behavioral 
objectives  and  interconnections  among  skills  indicating  learning  dependency 
relationships.     To  date,  there  is  no  catalogue  of  validated  hierarchies 
available  to  the  instructional  developer.     One  must  usually  generate  one's 
own  hierarchies  for  a  particular  purpose.     Since  many  important  and  costly 
decisions  depend  upon  the  validity  of  the  hierarchy,  the  developer  should 
rr.ake  some  attempt  at  assuring  its  validity. 

The  research  literature  concerning  hierarchies  does  not  provide  much 
assistance  to  the  instructional  developer  seeking  practical  validation 
procedures.     Early  validation  studies  have  been  criticized  as  being  too 
imprecise  and  non-rigorous.     The  research  literature,   therefore,  is  point- 
ing toward  more  tedious  methods  of  validation  in  an  attempt  to  evoke  more 
conclusive  research  in  the  area.     Simply  posttesting  a  group  of  students 
on  all  the  skills  of  the  hierarchy  seems  to  be  a  reasonable  approach  to 
validation.     However,  this  method  is  suspect  due  to  the  controversy  concern- 
ing learning  sequences  of  skills  vs.  retention  sequenco?  of  skills.  Are 
they  the  same  or  are  they  different'     Posttesting  measures  retention  only, 
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?e-.ause  instruction  is  not  involved.     Th<;  intent  of  the  developer  is  to 
fi.id  hierarchies  of  learning. 

A  recent  study  by  White  and  Gavjne'   <197£)  indicated  that  posttesting 
produces  validation  results  very  similar  to  those  produced  by  more  rigorous 
methods  involving  instruction.     Furthermore,   their  findings  suggest  that 
Learning  and  retention  sequences  may  be  the  same.     This  study  is  important 
because  it  suggests  that  the  posttesting  method  may  be  entirely  adequate 
for  instructional  development  purposes  and  it  provides  the  developer  with 
a  practical  means  for  hierarchy  validation. 

In  the  section  to  follow,  the  literature  concerning  hierarchy  valid- 
ation will  be  reviewed.     Certain  practical  and  theoretical  questions  will 
oe  discussed  whici  indicate  the  need  for  further  investigation  extending 
the  study  by  White  and  Cagne'.     The  second  section  of  the  paper  contains 
oractical  suggestions  for  the  instructional  developer  based  upon  research 
and  practical  experience  w    h  learning  hierarchies. 
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REVIEW  OF  RELATED  LITERATURE 
Systematic  Instructional  Design 

The  field  of  instructional  design  provides  a  systematic  approach  to 
the  design  and  development  of  instructional  materials.  Instructional 
design  ls  founded  on  the  premise  that  materials  designed  in  accordance  • 
with  the  steps  of  a  svstems  approach  model  will  be  most  effective  and 
efficient  in  accomplishing  an  instructional  task.     The  procedures  used 
by  instructional  designers  are  usually  applied  to  the  development  of 
instructional  materials.     The  materials  are  meant  to  be  consumed  by 
teachers  or  training  managers,  and  are  typically  designed  to  produce 
learning  results  without  significant  involvement  of  the  persons  who  have 
adoDted  the  materials.     This  discussion  is  particularly  addressed  to 
instructional  developers  involved  in  these  efforts.     However,   the  rationale 
iiid  directions  for  needed  research  are  relevant  for  designers  of  instruction 
with  varying  degress  of  seif-containedness ,   including  teacher-presented 
instruction. 

The  steps  of  the  systems  approach  model  are  based  upon  theories  of 
learning  and  general  systems  theory.      One  widely  cited  example  of  a  systems 
approach  model  is  that  of  Dick  and  Carey  (1978).     A  diagram  0f  that  model 
appears  below  (Figure  1). 

Two  features  of  the  systems  approach  particularly  distinguish  this 
approach  from  traditional  methods  of  instructional  materials  development. 
Those  features  are  (1.)  conducting  instructional  analysis  and  (2)  designing 
and  conducting  formative  evaluation,  which  appear  as  steps  two  and  seven, 
respectively   in  the  systems  approach  model   (Figure  1).     in  the  formative 
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Figure  k     Systems  Approach  Model  for  Designing  Instruction 
(Dick  and  Carey,  1978) 


evaluation  step,  materials  are  evaluated  while  still  in  the  formative 
(i.e.,  draft)  stages  of  development.     During  formative  evaluation,  draft 
materials  are  presented  to  learners  and  data  are  collected  concerning  the 
clarity  of  directions,  illustrations,  and  practice  problems,  as  veil  as 
whether  the  materials  are  successful  in  "teaching"  the  target  skills. 
Usually,  materials  are  presented  to  subject  matter  experts  for  criticism 
of  the  content.     Materials  are  then  revised  based  upon  the  data  collected. 
The  earlier  step,  that  of  instructional  analysis,  will  be  focus  of  attent- 
ion of  the  discussion  to  follow. 
Instructional  analysis 

Instructional  analysis,  an  early  step  in  the  systems  approach  model, 
involves  the  analysis  of  the  final  goal  or  objective  of  instruction.  In 
instructional  analysis,  each  objective  of  instruction  is  broken  down  to 
reveal  the  necessary  steps  that  the  learner  must  take  in  order  to  learn 
the  skill  or  knowledge  specified  by  the  objective.     3y  revealing  an 
hypothesized  pathway  for  learning,  a  corresponding  strategy  for  instruction 
should  emerge.     A  companion  step  in  the  model  (Figure  1)  is  that  of  ident- 
ifying entry  behaviors.     Here,   the  minimum  prerequisites  for  beginning 
instruction  are  specified  from  the  instructional  analysis  and  from  wnat 
the  typical  learner  already  knows  or  can  do.     Instruction  is  expected  to 
take  the  leaner  from  this  entrv  level,   through  some  instructional  strategy, 
finally  exiting  instruction  having  acquired  new  skills  or  knowledge. 

There  are  at  least  two  types  of  instructional  analysis  which  are  use- 
ful to  the  instructional  designer.     Two  tvpes  of  analyses  are  procedural 
task  analysis  and  learning  task  analysis  (Ga%ne,   lW7a;  Dick  and  Carev, 
I9?<n.     Procedural  cask  analysis  is  done  when  the  task  to  be  learned 
ronsists  of  steps  or  procedures  to  be  performed  by  the  learner  (such  as 
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carrying  out  long-division  or  changing  an  automobile  tire;.     To  perform 
the  objective  task,  the  learner  must  have  learned  *nd  must  recall  each 
step  inaiviiually,  as  well  as  the  sequence  of  steps  and  any  decision  rules 
involved  with  the  steps.     There  are  various  instructional  strategies 
appropriate  for  teaching  procedural  tasks.     Regardless  of  the  teaching 
strategy  selected,  designing  the  strategy  will  be  aided  by  a  diagramming 
of  the  procedarai  steps  involved. 

The  second  type  of  instructional  analysis  is   termed  learning  task 
analysis  or  hierarchical  analysis.     Hierarchical  analysis  is  particularly 
suited  to  learning  objectives  which  are  intellectual  skills  (Gagne'  1977b). 
According  to  Gagne',  the  intellectual  skills  include  problem  solving,  rules, 
defined  and  concrete  concepts,  and  discriminations.     These  intellectual 
skills  "make  up  the  bulk  of  what  is  learned  in  school"  (Gagne'  1977b). 
Hierarchical  analysis  of  an  intellectual  skill  reveals  other  skills  which 
muse  be  recalled  from  previous  learning  in  order  to  learn  or  demonstrate 
a  new  intellectual  skill.     The  subordinate  skilJs  revealed  by  analysis 
are  termed  prerequisites.    According  to  the  theory  of  learning  hierarchies, 
these  prerequisites  must  be  learned  first  before  the  learner  can  meaning- 
fully learn  or  perform  the  skill  which  was  analyzed.     The  following  para- 
graph exerpted  from  Gagne'explains  the  idea  of  prerequisites: 

The  basic  idea  of  prerequisites  is  simple  enough.  When  a  young 
student  undertakes  to  learn  how  to  write  an  expository  sentence, 
he  must  be  able  to  recall,  as  prerequisites,  some  words  to  place 
in  the  sentence.  Another  obvious  prerequisite  that  must  be  pos- 
sessed is  a  set  of  rules  for  facing  differing  types  of  words  in 
i  proper  order,  so  that  an  "agent"  word  comes  first,  followed  by 
an  action  word,  and  tnis  in  turn  followed  fas  one  alternative} 
bv  an  "object"  word.     It  is  not  difficult  to  realize,  either, 


that  this  set  of  syntactic  rules  themselves  have  prerequisites  -- 
the  identification  of  words  as  belonging  to  the  classes  "agent," 
"action,"     and  "object."    Other  examples  occur  in  mathematics: 
sums  of  single-place  numbers  are  prerequisite  to  the  adding  of 
multiple-place  numbers;  multiplying  numbers  is  a  prerequisite  to 
long  division  (Gagne,    1977a,  p.  130). 
Learning  hierarchies 

White  (1974a)  said  of  learning  hierarchy  theory  that  "of  all  the 
existing  learning  theories,   this  seems  to  have  the  potential  of  being  most 
direct  in  its  application  to  classroom  learning...."     In  a  major  review 
of  hierarchy  research,  White  (1973)  found  positive  but  inconclusive  suppor 
in  tne  literature  for  the  existence  of  learning  hierarchies.     Problems  in 
validation  methodology,  mainly,  were  cited  as  the  reason.     Also,  many 
researchers  had  confused  rote  knowledge  or  verbal  information,  which  is 
not  theorized  to  be  learned  hierarchically,  with  intellectual  skills.  In 
applying  the  revised  validation  methodology  suggested  by  White  (1974b), 
"the  most  unequivocal  evidence  yet  obtained  for  hierarchies"  was  presented 
ov  White   (197ia)   in  a  study  involving  basic  kinematics  skills.     In  another 
oaoer,  White  and  Gagne'  (1974)  concluded  that  past  studies  have  provided 
"fairly  consistent  support"  for  learning  hierarchy  theory. 

The  usefulness  of  learning  hierarchies  has  been  demonstrated  in 
studie    oy  Cook  (1969)  and  by  Fiel  and  Okey  (1975).     A  recent  investigat- 
ion bv  Trembath  and  Wh'te  (1980)  found  that  a  learning  hierarchy  used  in 
conjunction  with  mastery  learning  produced  remarkable  results  with  a 
alfficult  intellectual  skill.     In  this  study,  using  a  previously  validated 
nierarcny  involving  calculating  velocity  from  a  position-ti^e  curve,  studon 
with  instruction  guided  by  the  hierarchy  learned  the  task  significantly  .cr 
efticiently  than  a  group  of  students  three  graces  higher  using  traditional 
instruction. 
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Validating  Learning  Hierarchies 

Most  research  reported  in  the  literature  since  the  preliminary  study 
by  Gagne  (1962)  has  been  concerned  with  proving  or  disproving  the  exist- 
ence of  learning  hierarchies.     Research  methodologies  included  a  procedure 
for  testing  hypotheses  about  relationships  between  pairs  of  skills.  These 
hypotneses  were,  generally,  one  or  both  of  the  following:  All  the  learners 
who  -an  perform  skill  II  (i.e.,  have  learned  the  skill)  can  also  perform 
skill  I.  That  is,  the  capability  to  perform  skill  I  is  a  necessary  condit- 
ion for  the  performance  of  skill  II.     The  other  type  of  hypothesis  was 
that  learners  who  can  perform  skill  I  will  be  able  to  learn  skill  II  more 
efficiently  than  learners  who  are  not  required  to  learn  skill  I  first. 
Investigating  the  latter  hypothesis  would  be  investigating  the  "positive 
transfer"  hypothesis. 

Early  hierarchy  studies  (Gagne' and  Paradise,   1961;  Gagne',  Mayor, 
Gars  tens,  and  Paradise,  1962)  employed  a  method  of  teaching  naive  students 
the  skills  of  a  hierarchy,  followed  by  administration  of  a  posttest  of 
all  skills  arranged  in  random  order.     White  (1974b)  criticized  these  and 
other  studies  conducted  in  the  preceding  decade  and  listed  several  short- 
comings, summarized  below. 

1.  Hie  rare hies  were  no t  always  checked  to  ensure  a  "common  sense 
validity"  before  collecting  empirical  data. 

2.  Many  studies  used  too  few  students. 

3.  Hierarchy  elements  were  indiscreetly  or  loosely  defined. 

4.  Tests  sometimes  included  only  one  item  per  objective, 

5.  There  was  too  much  delay  between  instruction  arid  testing 

6.  Investigators  did  not  always  look  for  additional  hierarchical 
connections;  only  those  postulated  were  tested. 

7.  Mo  objective  method  was  used  consistently  to  determine  validity. 
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8.  Verbal  information  or  rote  knowledge  was  often  included  in 
the  hierarchies  to  be  investigated. 

White  proposed  a  nine  step  model  to  overcome  those  shortcomings,  as 
follows. 

1.  Define,  in  behavioral  terms,   the  element  which  is  to  be  the 
.pinnacle  of  the  hierarchy. 

2.  Derive  the  hierarchy  by  asking  Gagnefs  question("What  must 
the  learner  be  able  to  do  in  order  to  learn  this  new  element, 
given  only  instructions?")  of  each  element  in  turn,  from  the 
pinnacle  element  downward.     Include  all  connections  that  seem 
reasonably  possible,  since  the  validation  process  can  only 
destroy  postulated  connections,  not  create  them.     Avoid  verbal- 
ized elements,  they  can  be  included  in  the  instructions. 

3.  Check  the  reasonableness  of  the  postulated  hierarchy  with 
experienced  teachers  and  subject-matter  experts. 

4.  Invent  possible  divisions  of  the  elements  of  the  hierarchy, 
so  that  very  precise  definitions  are  obtained. 

5.  Carry  out  an  investigation  of  whether  che  invented  divisions 
do  in  fact  represent  different  skills. 

6.  Write  a  learning  program  for  the  elements,  embedding  in  it 
test  questions  for  the  elements.     The  questions  for  an  element 
should  follow  immediately  after  the  frames  that  teach  the 
element.     There  must  be  two  or  more  q  estions  for  each  element 
to  allow  for  an  estimate  of  their  reliability. 

7.  Have  at  least  150  students,  suitably  chosen,  work  through  the 
program,  answering  the  questions  as  they  come  to  them. 

8.  Analyze  the  results  to  see  whether  any  of  the  postulated 
connections  between  elements  should  be  rejected. 
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9.  Remove  from  the  hierarchy  all  connections  for  which  the 

probability  under        is  small,  say  0.05  or  less  (.White,  19"*'*b, 
?.  I). 

With  the  acceptance  of  the  basic  hypothesis  of  learning  hierarchies, 
validation  methodologies  are  being  looked  at  for  reasons  other  than  for 
resear^ti  into  learning  hierarchies.     Having  the  potential  for  application 
to  classroom  learning  and  instructional  development,  validation  methods 
must  oe  found  tc  insure  the  soundness  of  developed  hierarchies  if  they 
are  to  be  the  basis,  for  example,   for  sequencing  decisions  for  instruct- 
ional programs.     The  White  (1974b)  method  was  offered  to  researchers  for 
the  ^urpose  of  avoiding  validation  shortcomings  observed  in  previous 
5tuu— s,  encouraging  more  rigorous  and  conclusive  research  into  learning 
hierarchies.     White  and  Gagne'(1978)  point  out  that  this  rigorous  valid- 
ation method  has  been  avoided  as  being  too  impractical  for  instructional 
development.     This  situation  has  left  the  instructional  developer  without 
a  validation  methodology  for  hierarchies  and  may  have  precluded  the  wide- 
spread application  of  hierarchy  theory  to  instruction. 
Hierarchies  in  instructional  development 

A  recent  study  by  White  and  Gagne'(197S)  has  set  the  stage  for 
practical  validation  of  hierarchies  by  instructional  developers.     In  the 
study,  White  and  Gagne' compared  previously  obtained  vali   ition  results 
for  a  graphical  kinemat  ics  skill,  which  were  obtained  using  White's  ( 1974b) 
procedure,  with  a  short-cutted  validation  method.     The  abbreviated  method 
essentially  involved  posttesting  students  who  were  taught  the  skills 
involved  in  the  hierarchy  as  a  part  of  their  regular  courses  in  mathematics 
2nd  science.     They  obtained  results  which  were  "similar"  to  those  obtained 
through  rigorous  validation,  and  concluded  that  the  simplified  procedure 
was  "sufficiently  accurate"  for  application  to  the  evaluation  of  instructional 
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materials.  Additionally,  the  results  suggest  tnat  hierarchies  based  upon 
retention  (i.e.,  froia  the  results  of  posttestmg)  are  identical  .o  learn- 
ing hierarchies.     This  psychometric  validation  is  confirmatory  in  nature. 

Dick  U980)  commented  that  the  abbreviated  aeth  .dology  could  be 
further  simplified  by  determining  the  percentage  of  students  who  mastered 
each  skill  of  the  hierarchy,  and  approximately  the  same  validation  infor- 
mation could  be  obtained.     Thi^  procecure  avoids  t^a  necessitv  to  tally 
resuics  Co  compare  each  pair  of  skills  in  the  hierarchy.     Dick  reanalyzed 
tne  white  -nd  Gagne'(1978)  lata,  presenting  nearly  identical  validation 
results . 

Interaction  jf  teaching/learning  -node  and  the  hierarcny 

It  has  been  suggested  that  there  may  be  differences  in  learning 
Hierarchies  deoending  on  vnere  a  set  of  skills  was  learned  (Wang,  et  al., 
:9"1).     Validation  resul.s,   therefore,  would  be  subject  to  differences 
depending  upon  differences  in  the  mode  of  instruction  or  learning.  Wang, 
et  ai.  suggest  that  there  may  be  "natural**  sequences  where  formal  instruct- 
ion 13  not  involved  and  that  schooling  may  impose  "artificial"  sequences 
on  learning.    This  idea  can  be  extended  to  imply  tha.t  different  instruction- 
al trearmenta  may  impose  different  learning  and/or  retention  sequences. 
*»ute  ana  Gagne  r  974) f  in  identifying  areas  oi  needed  research,  also 
sugjes     that  studies  be  carried  out  to  confirm  the  generalizability  of 
hierarchies  across  teaching  modes.     Wang,  et  al.   (1971)  propose  that 
natural  sequences  should  be  determined  and  that  those  results  would  guide 
the  development  of  optimal  instruction. 
Individual  differences  or  aptitudes 

There  may  be  individual  dir Terences  wmcn  interact  uith  tne  sequenc- 
ing or  content  of  a  learning  hierarchy.     Thio  question  has  been  explored 
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by  Resnick  (1973).     Resnick  points  out  ^;;at  in  at  least  two  studies 
reviewed,  students  did  not  iearn  behaviors  in  the  hypothesized  order, 
but  were  found  later  to  have  learned  prerequisites  simultaneously  with 
the  more  complex  task.     These  results  are  consistent  with  hierarchy  theory. 

It  is  reasonable  to  suggest  that  differences  in  the  nature  of  sub- 
skills  required  for  a  terminal  skill  may  vary  for  individuals,  as  well  as 
differences  in  the  level  of  analysis  required.     Glaser  (1973)  suggests 
that  intelligence  may  dete, nine  the  level  of  analysis  (fine  vs.  gross 
breakdown  of  subskills)  required  for  a  given  population  of  students. 
Cronbach  and  Snow  (1977)   reviewed  studies  which  suggest  that  intellig- 
ence may  interact  with  the  rate  or  step  size  that  a  student  uses  in 
moving  through  a  hierarchically  structured  learning  program,  but  io  not 
venture  conclusions  concerning  other  individual  aptitudes  which  might 
interact  with  the  structure  of  a  learning  hierarchy.     Resnick  (1973) 
also    discusses  hierarchies  with  "disjunctive  branches"  or  those  vzth 
independent  routes  of  subskills  leading  to  the  same  terminal  skill.  The 
idea  of  disjunctive  branches  opens  the  possibility  of  one  individual 
learning  a  skill  through  one  route,  and  another  individual  learning  the 
skill  via  another. 

If  different  learning  routes  or  hierarchy  structures  exist  for  a 
terminal  skill  it  would  be  useful  to  reveal  these  independent  of  instruct- 
ion.    Validation  with  instruction  may  mask  individual  differences  or 
different  routes,  precluding  finding  optimal  learning  structures.  These 
Questions  must  also  be  considered  if  one  expects  to  validate  a  hierarchy 
with  one  copulation  and  use  the  instruction  developed  from  the  hierir^hy 
^ith  another  population. 
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Theory-3ased  Formative  Evaluation 

There  are  directions  for  research  both  theoretical  and  practical 
from  the  field  of  instructional  design  and  formative  evaluation.  In 
applying  a  systematic  design  procedure  such  as  that  of  Dick  and  Carey 
C19/3),  the  instructional  developer  would  carry  out  instructional  analysis 
as  an  early  step  in  the  design  process.     If  rhe  developer  is  dealing  with 
intellectual  skills,  a  learning  hierarchy  would  be  the  result.     Dick  and 
Carey  outline  *  validation  method  for  the  hierarchy  which  would  be  done 
along  with  the  tryout  of  instructional  mateiials.     More  recently,  Dick 
(1930)  discusses  the  advantages  of  validating  prior  to  the  development  of 
instruction.     If  many  hierarchies  are  to  be  validated,  the  implications 
for  revisions  to  instruction  and  tests  if  many  problems  are  found  could 
be  extensive  and  costly. 

Martelli  C  19 79 )  discusses  the  question  of  early  validation  of 
hierarchies  in  the  context  of  thecry-based  formative  evaluation  (  see 
Fitz-Gibbon  and  Morris,   1975).     Essentially,   the  theory  of  learning 
hierarchies  would  be  evaluated  at  the  time  of  occurence  of  the  instruct- 
ional analysis  step  in  the  design  procedure,   to  ensure  that  implementation 
of  the  theory-base  was  being  carried  out  properly.     This  would-be  done  for 
each  steo  of  the  systems  model  which  is  based  upon  theory.  For  hierarchy 
theory,   the  result  would  be  a  validated  hierarchy  obtained  before  moving 
to  the  next  step  in  the  design  model.     Martelli  presents  results  of  a  studv 
which  suggests  that  more  effective  instruction  would  result  from  practicing 
theory-based  formative  evaluation. 
D ILe ctions  fj > r  future  researrh 

The  studv  reported  bv  White  and  r-agne'  f  1973  J   mves ti^ita-J  a  method 
t-r  formative  evaluation  of  i  learning  hierarchy.     An  abbreviated  validat- 
ion method  was  proposed  for  use  by  instructional  developers.     Their  proposed 
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method  would  require  raver  calculations  ind  would  not  require  the  develop- 
ment of  instruction  in  order  to  validate  tne  hierarchy.     The  results  of 
applying  their  simplified  method  to  the  validation  of  one  hierarchy  which 
was  previously  validated  by  White  (1974a)  indicate  that  essentially  the 
same  results  are  obtained.     The  essential  difference  between  the  two  methods 
is  that  the  simplified  method  involves  validation  by  simply  posttesting 
as  opposed  to  validation  with  instruction.     As  White  and  Gagne'  (1978)  point 
out,   the  simplified  method  is  validating  the  hierarchy  based  upon  retention. 

The  results  of  the  White  and  Gagne'  study  are  attractive  to  the 
instructional  developer.  Applying  this  simplified  methodology  for  the 
revision  of  a  hierarchy  early  in  the  design/development  process  could 
provide  a  potential  savings  m  time  and  effort,  especially  wnere  a  larse 
number  of  skills  are  being  dealt  with  and  many  hierarchies  would  require 
validation.     Their  results  are  also  relevant  in  examining  several  other 
more  theoretical  questions  raised  previously,  such  as  retention  :s.  learn- 
ing sequences  and  the  generalizability  of  hierarchies  across  teaching  or 
learning  Modes.     The  White  and  Gagne'  study  is  based  upon  only  one 
hierarchy  or  set  of  skills.     If  the  simplified,  posttesting  method  could 
be  demonstrated  as  producing  results  similar  to  those  with  a  learning 
program,  with  several  sets  of  skills  and  with  a  range  of  content,  the 
instructional  developer  would  feel  more  comfortable  in  applying  the 
simplified  method.     The  practical  and  theoretical  questions  raised 
indicate  the  need  for  further  studies  comparing  the  posttesting  method 
with  validation  with  instruction. 
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.Olfactions  f      Future  Research 

The  preceding  discussion  leaves  several  areas  open  for  research. 
There  are  certain  research  questions  with  direct  relevance  for  the 
instructional  developer.     Other  questions  are  more  theoretical  in 
nature.     Some  of  the  questions  listed  below  were  previously  outlined 
bv  Gagne' and  White  (1974), 

Does  posttestmg  produce  results  similar  to  those  obtained  bv 
validating  with  instruction' 

Is  che  retent ion  hierarchy  the  same  as  the  learning  hierarchy? 
3,     Do  valid  hierarchies  exist  m  subiect  areas  other  than  mathe- 
matics and  physical  science9 

Are  hierarchies  useful  as  a  reference  for  the  classroom  teacher 
' ->r  will  their  use  be  limited  to  instructional  development)7 

5,  Do  subordinate  skills  mediate  transfer  to  the  higher  skill  in 
a  hierarchy9 

6,  Are  hierarchies  generaiizabie  across  t -aching  modes' 

7,  Are  hierarchies  ^eneralizable  across  individuals0 
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HIERARCHIES  IN  INSTRUCTIONAL  DEVELOPMENT: 
PRACTICAL  GUIDELINES 


'vhy  do  instructional  analysis? 

There  are  many  conditions  whic'r  must  be  present  for  learning  to  occur, 
such  as  learner  motivation  and  the  opportunity   to  practice  a  new  skill.  The 
instructional  developer  looks  to  learning  tneory  and  research  for  guidance 
in  order  to  incorporate  as  mucli  insight  as  possible  into  the  design  of 
materials.     No  condition  of  learning  is  more  important  than  the  presence  of 
relevant  orerequiv  *~2  skills  when  i  learner  faces  the  task  of  1  earning  a  new 
skill.     A  learning  hierarchy,   therefore,   should  alwavs  be  consulted  when  the 
instructional  developer  is  dealing  with  an  intellectual  skill  in  instruction. 
The  payoffs  realized  from  spending  the  time  to  develop  a  learning  hierarchy 
will  be  juit  as  great  as  tnose  realized  from  a  careful  consideration  of  the 
instructional  strategy  and  media  to  be  developed  in  instruc;ion. 
Validating  the  hierarchy 

Tue  hierarchy  should  be  validated  before  the  instruction  is  drafted, 
otherwise,  necessary  content  may  be  omitted,  unnecessary  content  may  be 
included,  or  lesson  sequencing  may  be  incorrect.     Validity  information  can 
be  obtained  from  expert  review  and  from  a  test  jf  all  skills  in  the  hier- 
archy ^iven  to  a  sample  of  the  target  population.     The  hierarchy  should  be 
as  ^ood  as  it  can  be  prior  to  the  drafting  of  instruction.     In  conjunction 
with  the  formative  evaluation  of  instruction,   further  information  mav  be 
Votainea  to  validate  or  revise  the  nierirchv,   if  necessary. 
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:iJL1S.2"j.._J*v-^  roment  ^inJ  validation:   A  ?r>iedural  mode  1 

First  o:   ill,   develop  instructional  objective  statements  for  the 
skills  ur  knowledge  vnich  are  the  target        instruction.     A  sample  test  item, 
jr  better,   test  specifications  or  item  forms  which  define  the  skill  domain 
should  accompany  the  objective  statements.     If  the  objectives  indicate 
intellectual  skills   fas  opposed  to  verbal  information  or  roti  knowledge, 
m^tor  skills,    :r  attitudes,',   men  a  nierarcnv  will  be  useful  for  instruct- 
ional  :eveiopnent.     sometimes,  or^cecurai  t  is  tea  contain  intellectual  skill 
-^riDonents,  even  tnough  tne  terminal  skill  for  instruction    is  not  wholly 
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2.  Once  agreement  has  been  reached  on  wnat  are  the  target  skills,  analysis 
_an  oegm.     -iierarchies  ire  best  developed  by  a  team,   ana  three  persons  seens 
t1  oe  an  ootimum  aumoer.     Suggestions  for  team  member  roles  are  as  follows: 

<l'  \  content  jx  subject-matter  expert.  (2)  A  teacher  ar  trainer/ ins tructor 
with  experience  m  the  content  area.  This  person  is  the  "learner  advocate", 
with  knowledge  ibout  how  students  learn.    (3)  An  instructional  designer,  with 

i  knowledge  of  hierarchy  theorv.     This  oerson  keeps  tne  team  ^n  task  and 
or-'VL^e-;  the  process  for  mi  lysis. 

3.  The  team  should   mal"ze  ont?  target  skill    at    i  time.     Mar     sure  that 
:i,*»ctive  dinam  is  defined  bv  providing  a  sample  test,   et^.     The  team 

Segin^  ov  asking  THT    question:   "  What  must  the  learner  know  or  be  able  to 

:ir->t,   before  he  can  .earn   this  new  skill,   gi"en  ^niy  instructions"" 
At  tm~>  first  point  of  analysis,   it  is  best  to  brainstorm  the  domain  of 
r-'i.it'  i    jubskills,  without  arranging  or  making  judgements  of  importance. 
*  ■  fi  ilitite  making  the  hierarchy,  write  each  brains tormed  skill  on  \ 
■       "»  '       a.nl  <r)   ■  iru\     "Uter  sever ll   ski  IN    ire   listed,   j<<  thr^u-h  .*  u  o 
'  *  *-  in    iiui    ie.  ide  whether  it   i      (  [)   net  e^sarv,    (2)   net.  siir-j,  or 

■>J3 


'3;   irrelevant,     Save  «1>    ina  iJ)   f.*r  hierir  h\   aevei upment . 

4.  Subskills  should  now  be  placed  unaer  the  card  indicating  the 
target:  skill,  showing  the  relationships  anions  subskuis.     The  cards 
:an  be  laved  out  on  a  table  and  arranged  under  the  top  skill.  The 
initial  task  is  to  find  all  subskills  which  lead  directly  into  the 
".do  sivill,  but  ;ther  relationships  will  be  realized  as  well  and  these 
.  ip  be  i  lagrarim.ed  with  tne  :ards.     Eventually,   the  question  will  be 
isked   ib^"t  each  sub ski 11  placea  in  tne  nierirchv.     The  analysis  is 
complete  when  each  skill  that  nas  no  subskills  can  be  considered  an 
entry  skill  for  the  target  population. 

5.  The  next  step  is  to  review  and  revise  tne  hypothesized  hierarchy, 
Taio        Uat  ucne  uy  allowing  another  team  to  iDck  at  the  hierarchy, 

out  first,   tne  ieveloping  "earn  should  go  through  a  review/revision  step. 
rhis  review  is  facilitated  if,  at  this  point,  a  sample  test  item  or  domain 
specification  is  written  on  the  back  of  the  each  3x5  card.     Often,  this 
redefinition  of  the  skill  will  result  in  revision  to  the  hierarchy.  When 
the  developing  team  is  satisfied,   the  cards  can  be  taped  onto  a   Large  piece 
*f  news:  *"i^t    tnd  connecting  lines  can  be  drawn.     If  this  is  too  cumbersome 
t;  transport,   the  draft  man  can  be  tvpea  out  on  a  page  and  the  sample  test 
it  err;  can  be  appended. 

.    The  drift  hierarcnv  should  be  reviewed  by  the  same  kind  of  team 
taat   ivvei  >r>ed  it.  Ihe  review  should  be  directed  according  to  the  following 
gui ie 1 ines. 
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The  Review  ''Revis  ion  Process 


1 .  £xamiae  eacn  indi vidua  1  connection  of  the  hierarchy  according 
to  these  requirements : 

a.  r  1  cannot  be  learned  unless      2  and      3  are  learned 
first   (or  learned  concurrently) 

b.  If  a  student  were  tested  on  i  1  and  mastery  is  indicated, 
we  can  1- e  sure  that  he  would  also  naster   *  2  and  ;-:  3  if 
tested . 

c.  'f  2  and  v  3  will  become  a  part  of  A  1  once  -  1  is 
learned.     That  is,  they  are  components  of  skill  ^  1. 

2.  Look  for  completeness.     Are  all  necessary  subskills  listed? 

3.  Look  for  inclusion  of  extra  skills.     Skills  may  be  "nice  to  know" 
^r  r?av  be  traditionally  taught  in  the  course,  but  are  they 

ne :essarv? 

Some  general  suggestions  for  the  preceding  steps  are  the  following, 
'I)  Do  not  use  scope  and  sequence  charts,  objective  listings,   or  teaching 
programs  as  an  initial  reference  in  J eve! jping  the  hierarchy.     The  tar- 
get skill  and  test  item(s)  should  be  the  only  reference.     Such  material 
mav  be  useful  after  development,  during  tie  ;3view  process.     (2)  Objectives 
or  subskills  should  be  divided  where  possible  to  give  very  precisely  de- 
fined elements.     A  sample  test  item  developed  for  divided  elements  will 
usual lv  indicate  whether  or  not  you  actual lv  have  two  or  more  discreet 

i  L 1  r> .     >'  > 1    I  nclude  a  11  reasonable  elements  and  connect  L»  >ns ,     tTal  i  da t  ion 
md  r  "/lew  orocedures  can  only  destroy  connections  and    .^uallv  won't 
k  uo  something  which  was  missed. 


erJc 


528 


3.     -%rite  at   Leibt   three  test   lU-t.s   for  each  element  of  the  hier  ir oh^ 
mure  items  oniv  if  necessary  f  ^  domain  coverage.     Place  the  items 
in  random  ^rder  to  construct  a  test  for  each  hierarchv.     The  test  should 
oe  administered  to  students  who  are  similar  to  the  target  population  for 
instruction.     The  students  should  have  studied  the  tooic  of  instruction, 
giving  a  range  of  masters  and  non-masters  on  hierarchy  elements.     As  many 
•^tjc-nts  is  Dricticai   should  be  tested,  out  Dick  f  1980)  suggests  that  "as 
Lew   is  15  students  can  provide  valuable  data  for  the  designer,'*     If  three 
items  are  used,   then  at   'east  two  of  three  would  be  oassed  for  mastery  of 
the  hierarchy  element.     V  Nidation  information  is  obtained  by  diagramming 
the  proportion  or  tested  students  mastering  hierarchy  elements,  as  below. 
Tais  metnod  ;vas  initially  described  by  Dick  (19801. 


.  30 

<b) 

.55 

(O 

.  74 

(d) 

,30 

(e) 


(i)  I   -38  | 

ZL 


90 


1-0  (f )  !  .23 
„  i  i  


The  test  data  indicate  t'lat  element   ff)  is  not  necessary  in  order  to 
learn  (b).     Also,  element   (d)   is  not  necessary  for   (j);  however,  element 
fh)   mav  be  necessary  if  reasonable  to  connect  it  directly  to   (J).  All 
nher  proportions  are  consistent  with  the  hypothesized  hierarchv.  An 

i>  l'ant  rfjt'Ct  derision  should  be  made   for  each  pair  of  connected  skill-.. 
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Developing  instruct  ion  from  Lag  hierarchy 

I:  the  -writers  o:  instruction  have  not  used  nierarchies  as  a  guide 
before,   there  may  be  a  temptation  to  take  the  hierarchy  too  literally. 
This  was  experienced  when  elementary  teachers  were  asked  to  draft  learning 
activities  (self -instructional  modules)  for  an  externally  funded  project. 
Possibly,  since  hierarchies  were  new  to  then,   instructions  for  tl    ir  use 
-ay  have  been  overstated  by  the  instructional  designer.     Simply  stated, 
it  is  not  necessary  to  develop  one  lesson  for  each  Hierarchical  eieme^, 
nor  must  the  lessons  follow  a  sequence  strictly  defined  by  the  hierarchy. 
Creativity  and  insights  from  teaching  experience  should  guide  the  writing 
orocess.    The  hierarchy  dictates  what  must  be  included    along  witn  a  speci- 
ricarion    or  en^ry  skills.  The  hierarchy  provides  a  sequence  wnich  must 
not  oe  violated,  i.e.,  prerequisite  skills  must  be  taught  first,  or  taught 
concurrently,  before  introducing  more  complex  skills.  It  also  follows  that 
embedded  test  items  should  be  included  to  allow  the  learner  to  decide  if 
he  is  ready  to  move  on  to  the  next  lesson.     There  are  a  number  of  ways  to 
aonroach  the  writing  task.     One  is  to  take  the  hierarchy  as  a  babic  core, 
and  to  elaborate  or  it  with  notes,   etc.,   indicating  an  outline  for  instr- 
uction.    Another  way  would  be  to  set  the  hierarchy  aside,  and  just  .egin 
writing  as  guided  by  cre^ti/ity  and  intuition.     Then,  at  various  steos 
along  the  way,   the  hierarchy  could  be  studied  to  insure  that  the  above 
requirements  were  being  met. 

As  described  by  Dick  and  Carey  (1973;,   the  hierarchy  can  provide  much 
insight  for  formative  evaluation  by  displaying  pretest,  embedded  test,  and 
posttest  performance  of  students  hierarchically.     Reasons  for  failure  on 
c^T.p^ex  skills  can  sometimes  '^e  traced  ro  inc^rnlete  learning  a 
prerequisite.     Also,   further  information  can  be  collected  regarding  tne 
validity  of  the  nierarchy. 

530 


Using  hierarchies  in  classroom  instruction 

Tn  addition  :o  providing  a  primary  reference  for  the  developer  of 
instructional  materials  and  media,  hierarchies  can  also  be  useful  to  the 
classroom  teacher.     The  hierarchy  can  be  used  in  preparing  teacher-presented 
instruction  in  much  the  same  way  as  the  materials  developer  would  use  the 
tool.     A  hierarchy  can  also  be  very  useful  in  diagnosing  learning  problems 
and  in  prescribing  the  content  of  needed  remedial  instruction.     As  with 
the  writing  )f  instructional  materials,   teachers  given  hierarchies  often 
take  them  too  literally.     "Hierarchy"  does  not  equal  "curriculum!"  There 
is  no  more  powerful  tool  for  curriculum  development  than  hierarchical 
analysis    (it  ^7  be  as  important  as  a  good  needs  assessment).  However, 
the  hierarchy  should  not  dictate  the  total  of  what  is  to  be  taught.  The 
hierarcny  joes  not  state  that  every  student  must  master  every  element, 
taught  in  tiny  steps  in  the  order  shown.     The  hierarchy  provides  a  core 
of  necessary  prerequisites  for  learning  an  important  terminal  skill.  It 
is  to  be  built  upon  through  the  addition  of  supportive  content  and  ingenious 
instructional  strategies  and  materials. 
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Llum-nt,  i-i  .1.1  U!:..kio:hI       1    :     ,\      Sl  ,  , ,  L ,  Vl.  inVl  st  iK  tt  !<>t. 
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iNj_i;_uD(;c  i  lux 

Hu\    Ju    bHidents     .lrw   .ill    eduLaLlonul     I!]   ,  -i-U     us  ,    iu)V   jn  c!k", 

.^Tilmvc    Liu-    i!»ui.^,;    how  do   Lho\    K.hm   fr  or;  t  ne   i!«.ui.ir,  ^!uuM.s 
'u,tl,in  wmmIs;        whit  do  'he>    uu-im'     L'haL   is  -enu  il   to  the  under- 
sturui'u',  iU   lu-.v  fi'-i  vorks   in  the  i  ia  ,sro  ,*i  ' 

Hie^e  art   ccrtunl;   vilid  qucbtims;  rjtit'st  ions  vluch,  however, 
wuv  ne^-i    be  !  iLlv  answered.     Hie  iilw   mu^e   is  elusive;  attempts  ri 
mswer  Lisi^  fil-n  uuestions  ai  -  on/jun^.     Thus  studs  attempts  to 
1,,k,u,'r    5Ll  }l  fi'i^btu>rs  bv  considering  an  edu<  at  u>aa  i    !  i  1  r.  and  its 
••Muts  on  a  particular  audience. 

BA_iJK(;_RO_!AD^  TO  THK  PROBLCM 

LtiK    study   itself,    its  b«T  ground   theor>  and   ideologies,   :  is 
.^v-.'raJ    mterwwwu  strands.     Anv   invest,  i  i\i  t  i  on   in  the  usj  ui    film  as 
i  i.».n-niini.  Uiori  tml  ,sruj  an  artistic    e-.porienee  will   have  many  hr  mdks, 

"xarrpl-,   Sol  Worth  (197a)  has  deLineated  five  major  areas  t>i  rc- 
',e<ir'  h   1Ilto  tht   'i'^1  of   film   in  education,  and  has  further  identified 
L-H"l'r  "T.i|»»t   perspe<  t  i  vis   .    .    .    involved    m   the  analysis  of   the  nature 
t-ttt-  t*,  ..f   f  il. (p.    .'7<'0.     Worth    issumes  three 


current    ideo  1  o<- 1  es 


mi, 


i'T  tin*  purpo.es  of    t  h  u-,  '.Lu.lv,    tin'  lollownv   three  perspectives 
W(,rt'         lae.iLrd.     rirst,   a  Ii!m  tVorv  perspe(  L  i  ve ,    lookmp,    it  the 
!,'",tm'f  1     ■  «  *isi  ler  itions  ol    film, is, ut.     Second,   an  i-dm  itinml  in. 
rt  "'n    h  ['*  r-.}>e»  t  i  ve,    i  «mis  ider  i  n-   the   results  of   studios   i  nvi\W  i»a  t  m, 
r  >K        uuri.s     md    W  tot  five  ilcnntins  o]    h-arnini',  and   the  abilities  .>} 
n:'    J'    11  Clonal    tool.     And   third,   and  educational   per  sju-t  live, 

i'-'    it    the    inipnri  in.  e  ol    I  lln   in  eduLntum,   as  a  vi« 


:  sua  i    and    ,  ei  ha  ! 
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•limit    ot    e\pre>  ,1ml,    i   1  iii;;iu,'i',   .in  i'.  ;m  nk>]   ?       i  X  iiteunv. 

1  Ll  j1s.  An_  Ar_l  lsj  1   >   Visuii   L  /ii-it  u  c 

1     il  •  1    -il,  rovnn;  educational   i'..;au'iiu'  vdieu  L  In  night  f  u  1  i  \ 
.riii/Lci  .is  p.irt        ilu-  .  Lussroom    urn  u!u».     Students  do   learn  new 
«       cptb    md  skills   (Hovland,   Lii'isd.nno,   SueMu-ld,    L  9  4  9 ;     V.uideMeer , 
19^;   Rulun,    1933;,   .fid  e,:pcr  ience  new  -,i^ht  s,  through  well  prudui.-d 
edm  atinn.il   films  (Werner,    1977;   Hovinud,   Lumsdaine,   Sheffield,  1949). 
Students  :iay  be  missing  part  oi    tins  visuuJ   e::per  i  enc  e ,   however,   if  the 
.■Juiational  content.  »i    the  L  aim  Is  eonsidered  without   eons  ider  Lng  the 
aeslhetu    i  ompunent    (Warner,    1978;   Werner,    1977  ;    I.acey,    1972;  Sheridan, 
Lt.ul.,   1  965  ).     Students  are   mi" lueiu  ed  by  juth  the  form  and  che  ,on- 
tent  of  a  film,  and   that  fact  suggests  tha<_  students  should   then  be 
M.ide  aw  ire  of   the  total   experience,    to  "develop  taste  and  appreciation" 
t^r  tiki,    is   they  have  lor  "the   traditional   arts  and  humanities" 
<V'  Ik  in,    I  9 7 J  > . 

Kdu.-atnaiul    films  are  sometimes  extreme 1\   well   produced  visual 
-r^ue..     Students  who  learn  to  he  m  >re  visually  aware  of   the  powor 
(>:    1  ;n"?nat  11      Vr-HVv  Lion  may   indeed   learn  more  anrl  better  apprec  i  ite 
tin'  ":e,,a-e   itsvlf.     Film  does  teaeh  well    fHnh.m,    1950;  Hovland, 
1  '|r'-'il^  i    'uietMeld,    I9a9).      How  film.  toaMi,   and   to  whom  thev  best 
''"tU,:>   lirt'  "in"nt!v  hein>;  investigated    (Salomon,    j  9  /  9 ;   Wagner,  1978). 
i5ut   niM-    '  J,J'  ino:nl    IlIu  '  "^rthers    ire  now  pointing  out  that  one 

^  ",l     *upa  lun  ha'  :/rt    U)   lu'  ^xpl^rocl:      how  do   the  aestheth  element 
l>!    atl  Jtionai   film  at  feet   their  uahence:' 

ytl     ":'Ls  'irt'  drained   in  litenrv  (ntinei,   but   nnt ,    it  vmid 
iM   '1"*mI    »>tfra-.      ihe  term  visual    literal   has  been  ,;iven  manv  ,„U-r- 
pr.'tirj.ms    md  det in. t ions.     Vox    the  purposes  ol    this    inquiry,    It  i. 

-'nsidcrin^  hot  h  ■  lie   ie.hnnal    iii.i  mora     ..iective  elements. 
Vi',,m1    il^'fnv   is  M.m  under  stand  i  ng  <>t    hou   f  in-  strtntural   .i.vn.s  bu-i- 
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to  .p  ,  1 , 

swiii!,  %uiJ  rhyp 
p.  !I  '...".r, 

Ulot      1  I   ,o     Ml,   I  u 


.  1  t  1     S  ,     I  J   '  h  t  III        i,l  1         '  i  "t  ,       1  1  .V'Im.  ut  ,     od  if  1  Ii; 

i     !  in.,..  .    r  ...     >. .  <  .      »  ... 


'    t  r  ->     !\si'i.iisi-s"     ( Ko  ■>  t,  l*  r  ,  ifP9, 

l>  'I  li  •  a*'  '  1  ^Oj   !..»  .  ;    :  a  ,  i  l(-  t  ,   r.t  dia   1  i  t  or,*,  v 

(    ».k  'T 1 1.  1 1  i  /.« L  lull,  I  v  i '  i  v  1 1  . ,    VI',,    !        i  n  1 1 

»    :  uyo  I  "t  s   L»u  it      *  f'r< 


ana  ,1  i  si  uss 


'  1  4  '1  l  i     J.M  -oji  to 


i  1     1    •'•'\   I  n  i  in.     ((  is  i<i< 

y_s  ■  .is  ,  hi>SL  n  {  v)'-   t  ru 
■        imi.il  .  It 

>U.l  I  s     Uh,     "MS  i  (  ,1  1     ^Mi  1 


P.  _<;'). 

1  lit*  fdn.  ill    i;  :    •  i  I  ;i  MiH    isLs  Mi  n  Ar 
>tadv  b»-  it         prodomin mt Ly  visu  i,  , 

narrative   '  i  Pi  -..n  ksl   "st  rwru.tal  devir, 
ira-.k,   -i-  v*- 1 1 Lht.   iil.i  sturv,    i  star>  d^i^Ptd   lo  'V^kc  us  think  and 
•tt,]-"     u  arovL.ii,  ,i  \uaul,    literary  i-a^'Msui    t»  w'hhli  student* 
\iv  r  *  ■  a  *  ( '  *ici  and  oi  P  r   inti'tprt.  lat  hum, 

i'r  in  t  •  r  St  lto'-j.-nt 

hthno*  rapiuu,   < -u->tTV.i  l  inna  1    rese  ir<  h    ii  iuuti  basod  mi  a  c  opip.i  r  i  m>'i 
ai-L*.  »  a  ,i  OL\ta  <d    Uio  LiiviroaniciU   buinv  caiMiU'd,    in  urdur  tu  it  rt  ii^iPmi, 
d,M'<t    m.J  dip  Tnit  iatu  tht    respunsi    ar  udm  r-.it  smis   (Un/Ln,    PPrtJ  .  la 
iliia  whiPi  asks  how  an  (.-dm  c. ».  l  0*1,1 1    f  l  1  rn   is  (M,j  linjt,r  it_M 

i     *  .;  ir  it  :  vc   bias  vis  «  ho  son   to  {li  >v  i  -  i  *      n-  h  Jin-i  Lio,  w  >  t  bout    1  u  a  t  j  t  i 
•  rdrd  imi    J/  +,f  7  1'iuot  i:h  ,     md    r        u,i  j»,  ,,■     .:^(.  - 

l'l    V  id*.'  it   1  |»o ,    V/iTi'    use  I    tor    i  iinpu  if,.i'  , 

hi    .".i  aaso    a    this  study  w.is   t      mi  .  o^  t  i  <;  - 1  •  ■   tht    dil  I.  ri      -  in 
•n  1  1 1  i  »  a  L  l       rosp.aiso  ,  o|    -,tu  leat  s  to 
m  !   '  -  i    ■     i  J ir,    pri'sost  1 1  M hi  oi    i  ha  t    ;  i  !  "i.      ! : 

»  -    1     sLud*  nt  s  f   niKha'sLana  i  n/,  of   t  in 
>(  ?  *  1  ;^  »     ti  ir  it  t  t  r ,   m  >o<i ,   t  hi"  :r  .      1  h « ■    »»  '  *    t  is    r<  sji.ius,    mi     1  v  .  !   [  )  ,  ,  r 
ap;  r  .  «  tat  i  .n  and   r.'iilinn   to  !  ah   t  it    a<>:  .      i    t  h  :n<    and   to  in,    ,  Ln,      {  , 
''•n.-nts    •!    tin-   Mini.      (  Tho  I  l  !  »  was    i  ; ,  »:,— n.i  r  ra  L  •  d ,  drarn.ij      ,t-aT,    t  i 
t  lit  * » ts.  li  imi  >  i.    and  v  isu  ( J  .  a  loin-  \  i  t  h    i  '  i«  1  an.  in.  I  i  ,      t  homo.  )  d.«  t  i  i  L  a 

538  ;;;)^ 


no   lii.',  w  $  . 


>hoi  t 


nil  i  4 . 


I  oa'UL  s  ot  l 


,tsd.  at   ft, p.. us.  .  ,  o   ti.i.  ill-:    >r  ru    i  '  -,.  ■  examined.     '1  h  1 

stud/    it  t »  mpu  u  t)  d-'s<  r  ibo  tlu       udont    1   \  iv.il   and*  rstnnd  iiry  oi  Ur- 
i  i>n  ->t  r  *u  t  mu  ot    ti»t    1  iu  ,    uid  !,uw  tutt      nl3Li\..Li  m   led  to  then 
r*'^:i.»:.s.     in-  qm  »ti<  n»  audit   *  msKi-.r  iL         ah:     ].     h  .w  -In  s'udeut 
vifw*   i  tilu;     J,     how  -l<-cs  th»    1  l  Lu  i  rente  its  aiUtt;  and    h     now  do 
the  KiIi'WKmI^c  oi   i.  liUTiiLK  una  literar\  I'l^n-nts  ai  i\s  t  Lin-  student  r«.-)i'oi:,i 

ihii  -.tud;    invent  mated  L ho  responses  of  eighth  ^,radt   students  to  .<n 
WH\ti\L',   nou-u  irrated  short   i"ilm  or  videotape.     Flu-  impact  and  compre- 
hension of  both  t  Ik    Jiteriry  and  the  cinemath    iiln,  elements  were  observed 
uid  recorded.     Ihree  net  hods  of  data  i  o  I  ]  ee 1  i  on ,   observation,   survey,  ami 
lat.'tvnsv  v,ere  uL(lu:e.i   to  discover  the  film  or  videotape  viewing  experience, 

.■.'hen  the  'd  >ervationil  method  was  eniptoved,  <ertam  specific  questions 
were  formula'-  ed  as  ,i   fact's  for  the  study: 

1.     Did  tin-  students  display  literarv  knowledge  of  this  film? 

Did   the  students  display  i  memiLii    knowledge        tins  tllm' 
>•      Il,ro'.»t,  t     lt  iv  'hie  behaviors     no  alt  i  tad  i  nil   i  oasui  e  di. 
-I  idents  exhibit  a  cnan^    in  attitude  after  viewing  the  film0  Whxen 
.tmiei.t  ,  .•zrwiiterJ  tho  t;reuest  ,  hau.v    in  attitude  after  viewing  t:  e 
r  l  !*-  : 

a.     Stuuents  who  were  im  -a   litcr.uii,    k  lowled^ub  1  e 

Student,  who  v»  re  i  :a  ma  t  i\  a  !  1  y  knovl  Ld;;un  1  e  1 

lt  t'Mihi  be  i.'    -'Pv.d  .is    is  .  r  :  ts  t   of  maturity  or  better  <  1  i  ,s- 
i   ■  ~.   ir*  i.  mat  ion  skil  1  5  ' 

1.     U»  re  ,:  inemat  u_al  iy   Ut-ratt    -Undent*    also   tnose  -„,*,. 
m"  ,r   art  u  u  hit  e'1 

ihroui-Ui   interview   arx  <  a'-er  ,  1 1  1 0:1  i.ould   it   vo  d»:*M-.\ilt 
that    students  wei  e  aM"_t»  ;  hv  the  f  1  I  r,  or  \  1  b'^t  " 
»  v  e  t ,   t  \  to  u  ;\ \  1   f  h«      .  "in.:       t    . :  t  1  ■  u  1  a  f  f    [i  1 


>       p.  !.■ 
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What  iwr 


at,   film,  ur  "ice.   tn^,   .T'-'1,  :uef'   :he  i  jc  irost  uffi_« 


s  lout 


a.     u student.,  re^p^nd  :.  :<_st]y  t , >  r',   >s  r,iU'-  t.  i-  us  ' 

"'•rt1  ->tudento  iiUcrt-U'.    La   :  -  fi,m,    me  i-   l  -.  ' 
Ilic^L    ji'.'st:  r     :   i  u  ,  the  '!:s.:ms\i   ,    *  f  *  *  i    .  i«-  lor  »  *h.,_h  t.avt  sees 
arussi  f  r  m  tn«  ' c  i  :;  . 

Resea r ch  Jlc^tjiods  -  A  descriptive,  observational  methodology  vr  j 
-it;  met nod  selected  tor  this  study.     Direct  observation  of  student 
behaviors  while  viewing  the  film  or  videotape  and  participating  in 
discussion  was  considered  the  primary  data  collection  method.  One 
objective  of  the  study  was  to  determine  the  affective  responses  of 
thtj  students,   and   .he  emotional   impact  of   the   film  viewing  experience 
by  Jirect  observation  of  students1   posture,  facial  expression, 
verbal   responses,   and  general  pnysical   appearance  and  direction  or 
attention,  student  affective  responses  to  the  r I ^/videotape  ^erc 


noted 


st  a 


The  second  data  collection  method  employed  in  each  case  study 
as  a  sur/ey  of  stuuent  attitudes.     This  questionnaire  included  a 
le  utilizing  both,  attitmiin.il   items   and    factual  it^ms. 
Ihio  questionnaire  contained  film  or  videotape  narrative  compi   iu  asi 
question-,,    sttitudinal  questions,   tl:\d  biographical  rpe.tions.  It 
was  designid  to  further  investigate   the  students'   afflictive  respon  ;e 
te  the   :  i  lm  or  videotape,  as  well    is  their  co-.prehension  of  the 
narrative.     Tne  biographical  questions  were  designed  to  invest  i /at. 
students'   viewing  bitterns  in    md  out   ^{  school,  students' 


a,;*-,,  as 


students'    LevcJ  ot  familiarity  with  filmmaking  and  film  studv. 


ERLC 


bar.pl,  t-'^i^   laei-oi:     ";. :     r    .at  thllj  l  ful, 

be  him-     i.     -  ...  t    ..s,:     n;    >.     rn  nakL,  fru  !>? 


rei^n,"    mil  "H  ivc  you   studied  fil 


pt-oP1.'  won!-,  treat   bin.  better;   5.  other 
fii7.i,ikxr.:   m  class0" 
With  student  /    individual   reuses  to   the  -juobt  lonnaire,  this 
second  method  of  data  collection  was  designed  to  allow  nun -observable 
reactions  to  be  inve  .t  i-ated .     Such  information  was  informal!: 
co  pared  with  mfurnation  gained  through  observation. 

The  third  method  of  data  collection   vithin  the  research,  design 
was  a  semi-structured  interview.     Some  students  and  all  participating 
teaeners  were   irterviewed  following  the  class  period   in  which  the 
study  was  conducted,   to  obtain   individual,   personal  responses  to  ir.- 
de^t.u  questions.     The  interview  instrument  was  desi.red  to  obtain  .  t  t.il  Ud 
r^oonse  >  fro-    student-;,   elicitiin;  their  npi-.io"  of  the  film  or  vido,.- 
tipe,   the  disr'o^i^n  in  diss,    the   impact  of  the  film  me^aj^,   and  jf 
the  overall  experience.    ^  [nt»r\ :  «...  t.«».»s   in.  i-.i-ii:     'hhe    .  ... 

':'  !,':  "{  1  -i-i  -tape)  1      ..    :    .  ,      i  •        .'.so/.  '";  "o:,j 

1    "    'i-^^,-^y  t,.day  thas  isual*";    .....  |;  r,ll)i7,.,;  ,ill(Vll, 

'  L-      'vide  c  i.  t  J   u,  .ilIh  r  -muiih     r  ,  .  -r  ,  ,,r 


'si,;    1  n  ,  1    fit     1  p  t  e    I  n  i  •  j  !    m  i ,  L  1 1   i  i 


"!    ;»r«   jr    (  i ' » 1 1  " 
•:  »'»'.r  ",,,,„,  |,,,  ,  t    j . j  j   ,  V(.r; 
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l'  • '  1  '«i  l>   Hi   1  ii  !  ■  I :     ",.<  m  id    r.Mi  (i  ,t    r  hi  s   t  i  i ,  j  f 
l  ■»         i    n    '  -.1  j,     I  !  I  I  e»-t  o !    or  n:. 
■  ■  ■  »  f    '  •  r  t  i  i t »r  i  < » r  "  i  a.r  »t  ,ip< 

:!  !    J>1  'i  l"'  (,nt  s  un  .     i :  ]    j,,,.,,  u  ., 
r"    i  i  !r.  i-r   .  idi  ■>!    r„    .  i,  ,  , 


;>;>♦; 


-IK;      it  t  .    i  i  . 


.:.■!   'it  l  i  l.-t  :  .if. 


t-iMiJ     I'M  ,  1  1 


i Mil  ;   iv.  i k 


< 1  i    S  ,  iln 


1  'IV.  -.1 


11   i'I  .       Lin.         ilTVm  L  l 1 


»  i  U  r  '  1 1  ■    v  *  1 1. 
Ihm  .  >r     <  n  i    ' !  u  r   i  .r 


i    *  *  J  r  j    <  »•    rt  iiL  n  .  i  un   i  n.  i  u-i  i  j  j   t  n» »       >  r  -   j  \  « 

i.  i'  s  .  .Lrf,    i.i-l     .  >:ip  .r  l  ^  1 1  n->   in  tru   ,  «  k    . -j  .  (,v 

ii.  Ttnr.H'ut  -M   Li    liM'i'iob,   lIiU   tiu'  .  u '  u  •  i    L'-.trt.  t 
:»rt.-L  in  :r.i  ,  ,  ih  {;   t  hi    i  i  »x)fcl  r.-  .  v_  i 
— 1,1    t  *L  •  1-1,           :1k'  ■  lv    rx.il  ion  Lei  ;Kl » Ul.r,  i> 
^  »t_  v\  ir^  .'i         >t>i\  ,i  j  1  uf             pr  •  .,-m 

irit1    .ft  *  -   t  h».   [Mi    '  . 

A'f         Liu     f  roi'  i'i  iSbr*..'*    U  »■  u.  r  ,  '..  r\  in.,,    th<      >i>  i 

m  ^'.i  s!,  »r  t   f  i:  "s    tx  p  trt  ui    their  iLs.hm)     .  .jrrn  m1ii»i  (  an:  fKt,«iis.«  ♦ 
v  ia  >  ,  v  >o, 4    i  i  v       ,iv   f  f  liiU'pn.'-,  i>t  r-'  ii;  i!,n,      iuese  ten  her  i  ,}]->.  u,. 
v'lJii.1;    mJ   inturLsLd  pa  *t  k  ip  mLs,   pre  -  ie-v/i Uic  i'lIh,   (:>:\m_Mv  * 
nir^Ui!   permission    >Mps  l     he    i.Me.  t.«i,    ip>!    -tierm     .  ut.mv*  ■  t  s 
■  : i'-)lk'!-(   ■  >  e  f  :  m  t    L 1 K  •    » t  »i«  i  /  . 

r.n     .Lnd.    t   x       1 1  it  i  >n     '  >n  -» i  -i t  e- '  ■      e  i/ht  h    *i  i  i  ■    , t  i- 1  * -t ,  ♦  s     1 1  tVt<« 
l]     "  ■  -it   t-w.i  s.  .  1 'K,    i  nui-lk'  sein^i,   -ir,  Jt.^  f,—s,    in  „  Sl,i!i  '.■ii; 

.»«!••  .  7-9  ,    i  -i    j   a* i * v 1 1 .  rn  «  "  , 


' 1  J*  M  1  1 1  "i ,  nnJ  »  ]  n;i  uf  li  i  /Ji  -;i  hi'i'l  , 
.jhnr.;.      itu    st  in  it  ills  r.  :i.  r   in  i»;e 


I  -  -  j  t,    iiui   t  hi'  i  r    ■*»  i  5  1 1  i  •  s 


ik"  i  p •  sn r 


lilt     i   I  i  i  >  s  * 


in  vr-ii :   li   Pic   .  t  '  r 


\a  r-  r 


ii!     t  •  J 1  '111 


.  i    ■  I     i  :  «  .  i  -  w ,  i  r  i  .  1 1 1- 1 !  4 


V       t  t  x  ,  ipl  -  ! 


i  i '  ' i ■  1 '    i  •    in   i ' : i f  i  t  \  ,     (  1  I    f  «   I  i)c,i 


f  !   u  Ii 


n       Mi        !    j  t 


<),)  j 
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it    f  i i '  *  r  v  u  * r j 


>    l  n  <     V  i  i 


-  i  .u  •  l 


.Mi.  t 


,     ilhl  Li 


1  v'  -  1     Ll<;    is  Li iv   inti  '-i   L  i   "  ,«i    t  i-     i  . 
».^uL,    lu  1    tin     ...      ;  iv      t  ,    ;  ; 

I-i.t;.r.ir._  i 

SLi.-i'jij  Lb  r«' ,  ■  i  1  vu  c.    ,t  r.  m  -  ii'i.iiT  >  L 
i  L  .  ]..ar   I  U.i ' 


l  i  ! 


r   .  l  /i  rs. 


Ivnt- 


'  i      1 1    Hie   i  itt  r.jr\   uJt  .  i  ',ts 
DstT\  .it  i  i ,1  ' > J   <  i  ,i  ,-,roi>  ,i  ilisi  ih  .unio, 
t'Hi'i   Liu    [;t^K    i  iu  i'il  .in;   [.Kit   stni.  fir 


»v  a:,  l . 


i  »\;/t' 


r'»  i     i  1  '     :?!<      P'ili   .1  lo.is,     1  L        is  ] 

•  *  »  i  i  '  -v  I  :  •  •  M'f  i  rv  Jt.iinu  .»f  Lht-  »  i  :  m 

" :  '  *  *  *  *  «     i      ' f     ''i  lv  .i  i   it  lis  rt'l  «Li  'i  t 


it'         !  I 


-ULLlil  ,s,  i'i'ic 


v  '  r  r-  n.«  L  -in  *ir  SLU<!o"Ls  i  J  m- 
<>r     i  ']  v<  >  t  .ijk* , 

it  -    .lW,ir<MH  :,s  Lf.v    t  1!U  .ML  j 

i ( 1    ;*  f  i  i  i    t.  iu    rii'liM  nr  ,  h  < 

n«    -.in-,  i     i  ;    -tii'iui   L  r  <  ]" . 

1  1     .f."   i    .il      Shot     nj      ...  <••;, 

^  i  t     i'/  i  n    t  •]  « t  ' 


1    -  1   rf  •  i    t  i:  .  ,    nut  ii. 


1  r     u  1  t  !  i 


LU 


*  i  i  tii    >r    ■  1 1:«  •  ■  t  .i.if  t 


■  U  ,     U  ill 


.  '  i  I 


f  i  i  i 4  i     1 t '»  '  i  <  -  h  i  ,r<  ■  !■    i!(  lirM  -  -  f  ii  i  • 


'.l"'  '  ill  i,    I  I'     l.i  I  i.  ,     i.l  1    .  'i.-l  I  1,  1J,     [*i  i; 


i  i  it  ,  *  Mm 
•  Ki  .  Hi-  :  in 

■    I  111     Ml      •      i  ! 

i  i  i     mo   S  i 
I  < 1   ffiif    r  .  „ 
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!  t  ;  *e,    -iiil  .11  i  *  •  t  i  '» 
-  ;      this  T  »'        ft  h 


■  le\.  .1 


I'M  i  iMp  1      t  I)    (1  I  ',;  aY'  r  lit 


i  i  '^1;..;  s  i  lu'i'i  tilt      *  l  ^  *j  1     *•  *  ,    j  it.*  r.i  r  -'  -  :  i  > A 

:  iiiit'r   rtsi'  -r  :i  ./is  t anient  i  it    Ld   :h:       ,  i 

11  itu.  ti     . ».* L I  liii\~>    iiitl  t;i*'  M'stait    jp.*i  *  i 
r.'i  it  io  iVfiips, 

i  1 1 '.i  \  IuwlT'i  iiiul  e  rs  t  •  m  h!  I'loro   tii.e:  id 
•  i  J  u  > t   *  ) !  I  ew  l  h  1 1        >sa'  v. iu i  under  r . u,d  t 

/  ?  e  1 t  ♦  *r  l  a  t  l'iI  L  v  vi'i  lit.  1  tluiM.'  w:id  wirt  i^s'  u!titti\I.  A  ;„  i  mri  l\  i*' 
111"  vi-^r-j  l^j  )  ii -j  VLueotip^  viouai  i  r  i  1  ;  ••i»>rted  1 1  r  ~aM  id  i »'  : 
f  IK      irr  il  i;t', 

llu*  -lira   '"r."i  t  i  'j  attitudn  tl   sinvt'     r-  vc  <iu!   Lh'L  nii.i,  ii..>n 
s?  iuh      ,  s  i  iit  I  *  •  r  - 1  ■ "  •« !   the  I  i  Lin  or  videotapt    th.ei  ■    n*  ifji-ttnl 
ihes.-  Jata  -,1 


!  »;k    y  1 1  Wi  r-. .     nowev«  r,  it 


a  'i  1 I  i  i r  1 1  v  w i  t  ii 


Mia,   videotape,   and   television  did  not  ui'iti  a  hi/h  level  unde..- 
.tindiMtf  .-f    the   images  viewed.     rrhes^   data  aKo  ar;/,rUvd   that  ;',r«  it 
ti.Miiintv  with   :  1 1  ni  stu.lv,   television  stud'.,   .a*  nho to- raph i <    ,m-<h  o  . 
'll)t   hi-lp  iTi-ati    /riMtrr   understand  in/,  nor    ittitudin.il  'halite. 
I''iH    student,    it  Landed  mart,    talked    less,    ,;;ul    reveajed  uoia     »i  — 
voiy.  r.ent   during   their  viewing.     In  d  l  s<  w-,   Ian  ,    t  hi    t  J  1  in  students 
wti,'  i^rhaps  nmn-  dos-riptive   in  th.-ir  'iuju/aon  *  ■  1    favorite  smiUs, 
a!1,i   ln  r  tu'  siirv^v,   Mia  students  reve.sUd  :mri-  t  haiu;e   in  ttood,  ami 
R"»re   li'riui;  tar  f  hi'   !  l  In.     As  suhst  in  t  i  ■  t  ed  hy  «  lrli.-r  nst.mh  (Alien, 
I  th»    til'rwi       •  *  r  e  1 1  '*  1 1 1 1  f  i '/ 1    thin   t!«    v  i  d«  .  ■ 1  .  rfa  . 


a  •    a   ii     ,  .  i  i  l ' 


ThM   stud  .   at  t  •      '     .   -  .  r 
1  :t'   *  1  -    f  ae  i  las.,i  ai>:..,    and    t  -    .       .  i  Ua    t  .■»*  ae'.  t  in  t  I « 


o!     |e  it'U!^. 

•  M  «  ,M  ]  1  -,  , 
i  ua  i \  iiiu.i  1  r». 


KiiMi  .it-it:,  i,  j\   rus  d 


t '  •  1  'M  1 1 1     ii  a  i  i  >  a  .  i  *  t  v  a  : :  -  i  a . 
•        /.iv.  n  ,.;-p.  »  '  .  .n 

»piav->r,    aS    in    t  ItO    interviews,    in   "ider    !   i   nvai  , 


aiue.H  ,    ii  s 


>44     r  rt 
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ian-iliarity  with  film  and  videotape. 


Students'   true  understanding  of  cinematic  elements  was  not  estao- 
ishod.     Future  research  needs   to   identify  .op.aate  flH  elects  a:,  i 
ro   ,J,  individual  v    .ual  tests  of  student  cor^reheu.s  ion.  Earlier 
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>  ru_-    tdwi'l;   i'i';urv   inta  visual    iiui  t  >.     The        ^ !  o  rut  i  <»n  «m 
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Ine  ,Min  ■jo-il  of  the  project  is  to  develop  d  reliable,  valid  insure 

of  A. 

!lMn,  the  OA  index,  the  researcher,  through  correlation  LOef  f  i  cients , 
will  ritte«::;t  to  answer  these  tour  questions: 

1.      Is  there  a  significant  relationship  (p      .05)  between  CA  and 
!>*»<? 

- .      Is  there  a  significant  relationship  (n      .05)  between  CA  arid 
Subject  Area? 

Is  trie  re  a  significant  relationship  (p      .05)  between  CA  and 
O  rebra  1  L)ui..i  nance? 

I',  there  a  significant  relationship  (p      .05)  between  LA  .ind 
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IIP'  !  H  -      (     '"i    MT|,  jr 

v  L  -  i  LA    '.i      .il  LAM  I  Uf.L 

Innovati  on 

■»r  i-t.-Mt.ijr  1      the         r'oront  ueop I «?  ot  Aus*   ilid  lived  in  d  stiblo 
, 'ilturtj.    "he  to'jls  tney  used  tor  food  production  were  fashioned  fro*,  stone. 
"u  njVfJ  <>r'       '..-ij  J  symbol  of  power  jnd  dominance.     Only  i;»en  could  own  an  ua. 
If  ri  woi  rin  or  child  needed  a  tool,  they  were  required  to  borrow  one  fro;   d  ran. 
This  l^rviir.  j-Lor'V.vin  i  [practice  was  a  traditional,  v/el  1  -unders  tood  ritual.  In 
t  ne  e  -dv  iJ'JOs,  rhristian  mi  ssionaries  discovered  this  "primitive  culture"  and 
r » iu  ,  ri  *   io  the  Mr  roront  people  the  -jonders  of  the  modern  wg^ld,  including 
st^'  i  d/es.    beirv]  the  generous  peode  that  they  were,  the  missionaries  distri- 
buted trie  d-t-s  tu  not  only  the  nen,  but  to  the  won  en  and  children  as  well, 
'..i-h  that,  there  -..ms  no  longer  d  need  for  the  wo.-.en  to  borrow  tools  froi;  the 
i  en  .shd  a  I  un  j  uienshed  (at  least  by  the  nen) ,  tradition  was  destroyed.  Pro- 
vidinj  food  with  stone  tools  had  been  a  full-tin.e  job  for  the  Yir  roront  ;en. 
•  waderi!;/,  with  steel  tools,  there  was  tine  in  the  day  for  other  thinqs.  Trie 
is,iunaru',  envisioned  rapid  advancements  in  the  society.     But  the  Vir  "roront 
-  en  -ru-w  two  activities,  work  and  sleeo.    So  when  the  work  with  the  new 

tool-,  u.i  ,    ;.)mp,  Ui*»  rest  of  the  day  was  spent  in  slui.ber  (CI  unienleld,  et  dl., 
. 

no  /ir  :uTont  i.ien  reacted  in  a  way  not  unlike  son.e  teachers'  re- 
•JsM.'n,  *o  innovation.     Lduoational   innovators  often  act  similarly  to  the 
1  iiMi'Miiri-  ,.     ,he  literature  of  educational   innovdtion  speaks  consistently 
w  1 !  -  .  i1 1'lin  j  ",  lssionanes"  who  mfioiuvr  new  prndtuK  or  reihods  Inal  will 


554 

5CJJ 


1  i -*  it  ;>.u"   in  th*1  c 1  ussr  uui  .     Ir.'licit  'S  oi  ton  torrid  is  truit  the  iihuvation 
i  -  >■    i  1  f  t  **r  imi*  to  tne  'Jussroo,-  tr<tdi!iun  tn.it  it  is  rejected,  or  if  acctvte:. 
'i  >'       ,    \*    fj.  ill. if  traditions  of  the  clas-.roo.  rtri<  1  is  utilized  m  urop<-,rl  y . 

'.nen  c  jn  ,i.!'»riri'j  innovation  truit  wuuld  require  chtiinjt* ,  H  would  De 
w  I  >e  t;  'o'i  .l.'er  rv.uunseS  that  teachers  have  -vide  in  the  past  to  «  hanaes  truit 
hjve  o,.Lurred.     several  researcher's  have  found  tnat  teachers  resist  change  for 
a  riui  ^er  ut  reason,,     I>low  are  sone  suqqested  reasons  for  teacher  resistance 
l  /  )  un>)  /at )  on . 

[a,twood  (19/u)  and  Finley  (  1970)  suggested  that  teachers  'ear 
they  will  lose  their  jobs.    This  fear  stein  ed  fron.  the  concern 
that  a  machine  would  be  able  to  teach  nore  efficiently  and 
thai  Leaching  staffs  would  be  cut. 

Thf  Lit  k  of  rewards  for  innovation  was  a  harrier  to  chan  je 
hooper,   1978;  Eastwood,   1978) . 
).      'he  'jeneral  need  of  teachers  for  independence  and  the  netd  to 
b"  in  tne  "spot  1  iyht"  vms  reported  to  inhibit  any  new  product 
or   ;rvjra  ,  that  unjht  reduce  either  one  ^Levien,  V)72). 

ijij  th.it  touchers  need  to  assuJ  e  new  roles  with  each 
innovation  has  caused  role  ov  load.     A  aorson  ian  only  assui.0 
\  Mr,  iff1  iPi,,,b^r  of  roles  .   .   .  as  new  roles  were*  at  quired,  o  1  i 
ini'S  wetv  i  od  i  Med  ( r  t  i  t>4  ,   W/b;  ^uh»*rts  ,  197" ) . 
lint  us  {  1()/'P  suqqesUM  tnat    an/  now  tt'ciirn-r,  sm:4>I,  w»>uia  nut 
s  .  t* \)t  t  h< 1  r*es;jons  i  bi  1  , f  /  to    are  aepropt  i  i  *•*  <  nan     ,  :  n  :  .  - 
hjvior  patterns  needed  tu  ai<e[>l  innovation. 
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LastwuuJ  \V)JV:  stated  *n.:  t^n.r.ers  feel  that  new  LiuiiuJuj/ 
would  have  a  dehuvanizi  n ,  effect  on  students  and  teachers. 
.<ni  If  trie  .4   .de:.K  pomun  of  the  tun  lculuiii  night  bo  enrt-if, -ed , 
trio  i  uortunce  at  the  teener  <is  a  role  [..odel,  counselor,  i.r 
trienJ  ,  ight  be  neglected.     Teachers  resisted  even  tn*>  e^en- 
'onfin,  with  innovation  in  the  schools  because  they  thou  ht  it 

ay  mvu  a  detrimental  effect   >n  students. 
L',t?n  u  teachers  ^cepted  an  innovation,  resources  m  trie  *ur  i 
of    answer  md  software  were  often  found  to  be  insut  ticient  or 
*ofa!ly  lacking  (Eastwood,  1978;  Roberts,  1978). 
f^itek  r  1076) ,  in  a  review  of  forty-four  case  studies,  observed 
thjt  in  \mivj  situations  v^eo?  innovative  instructional  syste  s 
w*"o  supposedly  imp  I evented ,  the  system,  in  practice,  was  very 
different  from  what  was  originally  adopted.     It  appeared  that 
innovation  was  almost  never  adopted  as  a  whole,  but  " trans formed 
as  it  was   incorporated.     KHtek  referred  to  this  as  the  "natural 
l.tn  of  program  survival."    The  parts  of  the  new  system  that 
*  m'p  consistent  with  the  status  quo  were  e*  phisized  and  tht.- 
urtj  thai  challenged  tradition  were  ionor^d.     ^ts'wuon  -1178) 
>upHurted  this  finding  by  report  m:  a  quote  credited  to  the 
V>,oeiation  for  Supervi  sion  and  (  urric  ul  urn  Dev»'l  op*  eof  fASCO). 
aiordmg  to  /v>bU,  tiv  rWational  v/stei,  has  a  t  n>,  ^ndou-. 
0  1 1  i  f  y  tc  absurd;  char  <o  whi!"  i".!  «  h.tii'i  i  ti»j  (,#  all. 
smarv,  there  are  a  multitude  of  harriers  to  i  nnnvat  i  dm  in 
■  hit  atmn  i  i  ,  oeunoi.  u  ,   ?  n  ,  {  i  f  ut  uma  1  ,  and   legal,  l/it   the,  t!>v 
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'•   •  •'  >  '-riti-.ii  tnin  barriers  d-?;  to  the  attitudes  dtid  tr.id  1 1 1  oris  trit't 

navf.'  ,r-.wn  t,i  rirjout  -;duc<ition"  (Eastwood,  197H,  u.  20). 
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'•-jLhor  ri r .  iety  has  long  been  a  topic  of  concern  for  educators.  In 
Ijjii  11  :>'^'ent  of  the  teachers  resounding  to  .1  nationwide  questionnaire  had 
suffered  nervous  breakdowns.    An  additional   17  percent  reported  being  "unusually 
nervous."     W,  I  j j      the  National  Education  Association  reported  that  37. b  oer- 
'ent  of  b,:oU  teachers  studied  saw  themselves  as  beincj  "seriously  worried  and 
ner;ou,."         li67,  the  percentage  of  those  teachers  who  felt  they  were  under 
"luder.jto  ,,r  jjn  >  i  Jer<ible  strain"  had  climbed  to  78  percent  (Coats,  1976,. 
A,  n;pnr^(j  previu^slv,  and  e/panded  upon  below,  the  emotional  state  of 
feujier-  xMn  -if feet  tne  performance  of  students.    Thus,  this  growing  problem 
•s-jIj  nave  serious  effects  on  the  welfare  of  the  students  of  these  teachers 
unW  ~.tr\nn1  as  well  as  the  welfare  of  the  teachers  ti.ei -selves  (Do/a1  and 
<c  wrw  tn,  i  « ' 

'  ne  resign  ,rs  of  highly  an/iou,  teachers  h.ive  been  correlated  i-.ith 
•ln/   'ri^'"         (lassrutii-  situations.     /nun  ,s  (lfj7:;)  reported  that  highly 
In*!,'i'  •••J.'.^r-.  w<*iv  lr>ss  likely  to   iJ  int:,ter  positive  re  i  n  force,  ent  and 
htI    J'FV  dr,ru^t)VM   »tudmts  than  nonan  *  i  ojs  teachers.     Anxious  teachers  had 
5   >*rf)'i;  'i»'.ir»»  t.i  throve  themselves  *ru%  jn  urn  o:  .tor  t  ab  I  e  situation  and 
,v,<  r''^v  '  i  Sr  -  tal-  in-j  situations.     Grille  in  _>tre>sful    .  i  tua  f  l  ons  ,  sn-ioas 
*"1      r  '  f,s         !  r,#.  jjti  yi-  e  utiuns   '  r.te^iori  t/,  use !»»».  .rwss ,  1(»n.»l  i  mr,  , , 

■);h  NmiJ  to  increased  ci'i  •  i  *•  ty  •     in  <iti  evten\ivvj  review  of  an/ let/ 
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,fijt,|,,'f"  ^m/hg/  'in'J  iirKluir  '  1 J7K;  (.onc.luJi.-J  th.it  toauier  an/ 10 ty  wa*.  ..o' - 
- 1  .  L--n* ;  y  ^rr».|sv.:  with  low  rapport  with  students,  less  verbal  support,  ,  ore 

ii"  > P ,r . f i  and  ^enaviur,  increased  Jo-j  ntis.  ,  and  uupil  druiety.  uja^oer 
an'.*-'/      ,  ot^atweiy  correlated  with  teacher  vwin  th  arid  pupil  achieve.  ont . 

sertain  cmracter  traits  have  been  associated  with  teacher  aruiety. 
'  'ii^'ateJ  f,o  :e  -  ore  anxious  than  "dips,  particularly  toward  lecnamcal 

'"7r^  'I:r'l<'/*  U70;  'i'Toole,  196^;  Tho*  pson,  1963).    This  conclusion  u;t 
['».'    ajtioujy  interpreted,  particularly  because  of  the  dates  when  the  >es^irch 
wi,  .orvJutVI.    ^j.mI  conditions  and  biases  at  the  ti.  e  i,ay  have  contributed 
to  trw,e  ro'^lts.    Th*-  -jrade  level  at  which  a  tear  her  works  i  .ay  also  be 
isso..  .a'ed  with  aruiety.     In  a  study  of  12rj  student  teucners,  elementary  stu- 
■i"'it  t'M.  tuts  wore  found  to  be  more  anxious  than  seeondar/  student  teachers 
rho  pson,  IjoJ,. 

Vill  anotner  charac  ten"  sti  c,  "hemi  spheric  i  ty , "  has  been  associated 
w!tn  J". if*,.    Tuvker,  ot  al.   (197R)  studied  the  effects  of  stress  on  the 
i>M>,.fSMN.,  ■  a;»a  iv  of  the  brain's  ri^ht  and  left  hemispheres  in  (10  collejo 

''i'kfM  a'4ed  his  subjects  to  pprfnr  tasks  usiruj  visual  information 
tf|  ir  *';*!'>  ♦  "•■s»'nt"d  to  the::.    The  intonation  that  was  presented  co  the  left 
V1'^lil  :i<,;d  ,irid  ir.te*preted  by  the  n<jnt  hrsisphere  was  processed  equally 
w"l]  [,/  M|r'  ariviuu;    fid  the  control  'jroup*>.     however,  hiqhly  anxious  subjects 
J,lt>     ,M>  ">'ors  wnon  the  wi  ton  ,a  1 1  on  wu-;  presented  to  the  njht  visual  field 
m<1  i'""  <w. b/  tn..  left  hemisphere.     It  j><u{.dr^l    that  an,  iety  overloaded  the 
i)Mjlt/'!,h  oioaii*/  ot  the  loft  he.Mspnoro  un  ler  hiah  f  i  ,k   d.andin-j  situations 
/         ^novation  m  edu(ation  is  seldom  totally  and  immediate!  /  accepted. 
~^  ff*  <  hanv>  is  attributed  to  a  variot/  of  reasons,   lmludm-j  fear  of 
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ijt-j  'itiwfi,  fear  tor  job  security,  nc-v:  ror  i  ndependenco ,  role  overload, 
iazw,e.>,  fie1  dehji  an )  zi  nq  effect  of  technology,  lack  of  supporting  resources, 
arrJ  f  r  j'J !  1 1  jn  . 

Teache^  .;n*iety  (TA)  has  been  associated  with  the  introducti^gftnd 
r  -s  i  starve  ut  innovations,    ftany  variables  such  as  the  classroom  situation, 
teacher  style  of  rei nforce.i-ent ,  student  achievement, student  behavior,  and 
teacher  behavior  hav^  been  successfully  correlated  with  TA,    While  not  strongly 
corruborate J ,  there  appears  uO  be  ^one  indication  that  innovation  can  lead  to 
TA  which  can  lead  to  undesirable  classroom  situations.    Learne*"  characteris- 
tics including  ^e*,  teacher  yrade  level,  cerebral  dominance,  and  field  depen- 
dents have  also  t:een  correlated  with  TA, 

.wi  lie  there  are  various  forms  of  resistance  to  educational  innovation, 
tht*r^  arv  j  I  so  facilitators  to  change,    Ready  understanding  of,  perceived 
reli^mie  ut ,  and   lathering  a  critical  mass  of  advocates  for  a  particular  inno- 
vation will  facilitate  its  implementation.    Following  general  models  of  chanye 
alvj  L-nroiji\j  jo  '  he  acceptance  of  new  technique^.    The  computer  is  one  form  of 
edui ational  innovation  that  has  experienced  the  resistance  described  above, 
i'.'it  wnilc  *n»-  (■>,  puter  has  met  with  resistance  in  some  areas,  in  other  areas 
it  h.u;  :v  c   K^uj^-'d  through  the  use  of  fdcilitators  and  models  of  change. 

fv  is.»heri<  i  ty,  ri^ld  Dependence,  se<,  and  teacher  subject  area  can 
ill  Sfj  ■      .ur  in  addition,  a  ncwl/  identified  construct,  Computer  An/iety 

( i  A  i  ran  :      caMirfd  through  the  use  of  an  instrument  developed  according  to 
f  hr  4  \ 1  '         j  s  + 1  , 

i .      i  don  I i  f y  the  (  ons  frui  t 

\      I"  l  rid  a  measure 
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J.      [Jos i  in  a  i  easure 

4.      Conduct  pi  lot  study 

o.      Mevise  ui  lot  study 

t.      S.jt  i  dnzo  and  display  results 

because  ur  the  nossible  relationship  between  TA,  computers,  subject 
Lnaracteristics,  and  various  classroom  situations,  it  would  be  wise  to  in- 
vestigate Uiese  relationships. 
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METHODOLOGY 
The  Sarple 

The  prospective  teachers  used  in  this  investigation  were  enrolled 
in  Secondary  Education  301  (SECEO  ^01),  the  introductory  r. edi a  course  for' 
undergraduate  education  majors  at  Iowa  State  University,    The  class  is  designed 
for  juniors,  but  it  is  not  uncommon  to  find  sophomores,  seniors,  and  soretires , 
freshen  also  enrolled.    The  course  requires  that  students  have  taken  o  funda- 
•  entals  of  education  course  prior  to  -enrolling  in  SECED  301, 

Fujute  1  is  a  summary  of  the  distribution  of  the  sample. 


"lu  her-  of  subjects  : 
Mdles 
Fei.  a  1  es 
Missing  Data 


175 
47 
121 
__1 
175 


'••j  \>vv  of  subjects :  175  0 

On  Id  Development  and  Elementary  Education  56 

Homo  Economics  (other  than  CIO'  22 

S'  ienre  and  Humam  ties  >/\ 

Education  (other  than  El  Ed)  17 

'V;ri  r.  u  1  ture  }<j 

riissiru]  Data  17 


eric 


figure  1.    Demographics  of  the  sample        ^  ^  , 
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Procedures 


The  main  purpose  of  this  study  was  to  produce  a  valid  and  reliable 
index  of  Computer  Anxiety  (CA).    Since  one  did  not  already  exist,  the  researcher 
was  forced  to  conscruct  one.    The  literature  on  attitude  test  construction  was 
reviewed  and  the  suggestions  of  Henerson,  et  al.  (1978)  for  attitude  test 
development  were  followed. 

The  first  step  was  to  decide  what  kind  of  a  measure  the  CA  instrument 
would  be.    It  was  decided  that  the  agreement  scale  (Likert  type)  format  would 
be  used  because  of  its  familiarity  to  subjects  and  ease  of  manipulating  the 
resulting  dna.    At  the  same  time',  it  was  decided  to  calculate  an  index  from 
subject  responses  in  order  to  have  one  score  of  CA  that  could  be  correlated 
to  other  subject  characteristics. 

o 

The  second  step  involved  finding  or  generating  statements  to  be  used 
in  the  CA  instrument.  , 

Since  attitudes  have  three  components,  affect,  cognition,  and  be- 
havior, the  statements  were  arranged  according  co  which  component  they  referred. 
Of  the  initial  63  statements  generated  concerning  computers  in  the  classroom, 
21  dealt  with  the  cognitive  component,  22  referred  to  the  affective  component, 
and  20  were  related  to  behavior.    The  63  statements  were  presented  to  an 
attitude  research  expert  who  testified  to  their  face  validity,  that  is,  they 
appeared  to  make  statement  about  a  person's  knowledge,  feeling,  or  behavior 
toward  computers  in  an  educational  environment. 

A  pilot  test  was  then  conducted  using  32  subjects  in  two  summer 
classes  of  SECED  301. 
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After  the  scores  were  calculated,  the  students  with  the  lowest  five 
scorrs  were  selected  as  the  "positive"  group.    The  students  with  the  five 
highest  scores  were  selected  as  the  "negative"  group.    The  two  groups  were 
then  compared  in  an  item  analysis  to  determine  Jhich,  statements  had  the  most 
influence  in  causing  the  scores  in  the  "positive"  group  to  be  low  and  the 
socres  of  the  "negative"  group  to  be  high.    From  the  item  analysis,  ten 
statements  were  selected  as  ones  that  tended  to  separate  the  two  groups.  Those 
ten  statements  were  selected  to  compose  the  subsequent  Computer  Anxiety  Index, 
The  item  analysis  identified  those  statements  that  tend  to  make  the  negative 
responders  "more"  negative,  and  the  positive  responders  "more"  positive 
(Henerson,  et  al. ,  1978). 

To  discourage  the  subjects  from  establishing  a  "computer  set"  while 
responding  to  the  ten  statements  about  computers,  20  "distractor  statements" 
were  generated  and  randomly  included  with  the  ten  "target  statements'1  on  the 
final  questionnaire.    To  further  protect  against  the  respondents  establishing 
a  response  set,  the  instrument  was  entitled  "Educational  Innovation  Survey," 
The  distractor  statements  referred  to  other  recent  forms  of  educational  innova- 
tion such  as  new  teaching  methods  and  video  tape.    The  intent  was  to  convince  the 
subjects  they  were  responding  to  30  statements  on  various  innovations,  not 
statements  about  computers.    To  obtain  a  reliability  estimate  for  the  CA  index, 
the  Cronbach  Alpha  method  was  used  both  during  the  pilot  test  and  the  main 
study.    f>om  the  pilot  test,  the  10  target  i  Loins  yielded  a  reliability 
estimate  of  .K8.    The  reliability  estimate  for  the  CA  index  in  the  main  study 
was  .86.    Additional  normative  data  for  both  the  pilot  test  and  the  CA  index 
in  the  main  study  are  as  follows: 
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^JnJ^jJj^dy_  CjMjidex  in  main  study 

*  of  subjects  31  175 
Mean                                                      31. 9  3L8 
Standard  deviation  7.0  6.5 

*  not  responding  or  missing  data  1  3 

A  second  goal  of  the  study  was  to  correlate  the  CA  index  with  four 
respondent  characteristics:    sex,  subject  area  in  which  the  respondent  was 
planning  to  teach,  Field  Dependence,  and  Hemispheric  ty.    Data  on  the  first 
two  characteristics  were  obtained  from  class  lists.    The  hemi spheric i  ty  infor- 
mation was  obtained  from  each  subject  through  Form  A  of  the  Your  Style  of 
*    Le±rmm^  (SOLAT)  developed  by  E.  Paul  Torrance  at  the 

University  of  Georgia.    SOLAT  consists  of  36  sets  of  three  statements  about 
memory  and  other  mental  Processes.    The  respondent  selects  the  statement  of 
the  three  that  most  closely  describes  him/herself.    In  the  triplets  one  state- 
ment describes  a  left  cerebral  process,  one  describes  a  right  cerebral  process, 
and  the  third  describes  a  person  who  integrates  the  two  hemispheres.  After 
compiling  each  subject's  responses,  he/she  was  placed  on  a  continuum  that 
indicated  subjects  as  being  more  right  or  left  dominant  according  to  where 
he/she  was  in  relation  to  his/her  peers.     In  other  words,  each  subject  received 
a  "hemi sphericity  score"  that  would  be  correlated  with  CA.    A  low  score 
(e.g.,  56)  meant  that  a  student  tended  to  be  left  hemispheric  dominant.  A 
higher  score  (e.g.,  88)  meant  that  a  student  tended  to  be  right  hemispheric 
domi nant. 

Next,  50  subjects  were  randomly  selected  to  complete  another  measure 
one  week  after  completing  the  CA  and  SOLAT  instruments.    These  50  subjects 
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were  administered  the  Group  Embedded  Figures  Test  (GErT)  as  a  measure  of 
field  dependence. 

Information  for  all  subjects  in  the  sample  included  sex,  subject 
area,  CA  index,  and  Hemi sphericity  score.    The  fifty  subjects  that  completed 
the  GEFT  test  had  an  additional  score  for  that  measure. 

As  mentioned,  the  CA  index  was  of  greatest  concern.    For  each 
subject  the  CA  index  was  correlated  with  their  sex,  subject  area,  and  SOLAT 
score.    The  50  subjects  who  had  a  GEFT  score  also  had  that  score  correlated 
with  CA.    From  these  correlations,  conclusions  were  drawn  and  recommendations 
made  as  to  the  relationship  between  CA  and  those  variables. 

Summary  of  procedural  steps 

1.  Operationally  de.'ine  Computer  Anxiety 

2.  Select  type  of  measure 

3.  Generate  possible  test  items 

4.  Determine  face  validity  of  items  selected 

5.  Conduct  pilot  study 

6.  Complete  item  analysis  of  pilot  study 

7.  Calculate  reliability  estimate  of  pilot  study 

8.  Select  items  for  final  instrument 

9.  Generate  distractor  statements 

10.  Obtain  SOLAT  and  GEFT 

11.  Obtain  information  on  subjects'  sex  and  academic  subject  area 

12.  Administer  final  CA  instrument 
\i.  Administer  SOI  AT 

14.  Randomly  select  subjects  for  GEFT 
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15.  Administer  GEFT 

16.  Score  and  compile  normative  data  for  CA  index,  SOLAT  and  GEFT 

17.  Compare  normative  data  for  SOLAT  and  GEFT  to  standardized  data 
available  from  the  test  publisher 

18.  Calculate  reliability  estimate  of  CA  index 

19.  Correlate  CA  index  with  sex,  subject  area,  Henri  sphericity  and 
Field  Dependence 

20.  Draw  conclusions 

21.  Make  recommendations 

22.  End. 

Results  For  Computer  Anxiety  Index  (CAIN) 

In  the  undergraduate  and  media  (SECED>301)  classes,  178  subjects 
responded  to  the  Computer  Anxiety  (CA)  instrument.    Three  subjects  failed 
to  complete  the  entire  instrument.    Those  three  subjects1  scores  were  dis- 
carded before  the  results  were  compiled.    As  reported  previously,  Computer 
Anxiety  and  scores  on  the  CA  Index  are  directly  related.    That  is,  one  would 
expect  subjects  with  high  scores  to  have  a  great  deal  of  Computer  Anxiety 
while  those  who  score  low  would  also  be  low  in  CA.    Figure  2  summarizes  the 
descriptive  statistics  for  the  CA  Index.    Figure  3  illustrates  the  results 
of  cross  tabulations  of  the  CA  Index  with  sex. 

An  estimate  of  reliability  of  CAIN  was  calculated  through  the 
Croi'brich  Alpha  formula.    A  reliability  estimate  of  r  =  .{J6  was  obtained. 
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Results  for  Your  Style  of  Learning  and  Thinking  (SOLAT) 

The  Your  Style  of  Learning  and  Tbinking  (SOLAT)  test  was  completed 
by  16U  of  the  possible  ]75  subjects  who  correctly  completed  the  CAIN.  SOLAT 
was  a  measure  of  hemisphericity.    A  low  score  on  the  test  indicated  left 
hemispheric  dominance.    A  high  scorer>indicated  right  hemispheric  dominance. 
Two  of  those  163  subjects'  scores  were  discarded  because  of  missing  data  in 
the  responses.    One-hundred  sixty-six  valid  scores  remained  for  SOLAT.  The 
scores  for  SOLAT  in  this  study  were  tabulated  somewhat  differently  than  the 
scores  used  for  the  normative  data.    Rather  than  reporting  total  scores  for 
individuals,  mean  scores  were  given  for  the  number  of  questions  that  were 
answered  with  a  right  hemispheric  response,  an  integrated  response,  and  a 
left  hemispheric  response.    For  example,  in  the  norm  group,  each  individual, 
on  the  average  answered  9.2  questions  with  a  right  hemispheric  response,  8.4 
questions  that  would  be  attributed  to  the  left  hemisphere,  and  18.4  questions 
with  an  integrated  response.    Based  on  the  points  given  to  each  response  in 
this  study  (left  =  1, integrated  =  2,  right  =  3),  the  average  score  from  the 
normative  data  would  be  71.2.    Because  of  the  way  the  points  were  assigned,  a 
low  score  would  indicate  a  tendency  for  left  hemispheric  dominance  and  a  high 
score  would  indicate  a  tendency  for  right  hemispheric  dominance. 
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N 

175 

Lowest  Possible  Score 

10 

Lowest  Actuai  Score 

12 

Highest  Possible  Score 

50 

Highest  Actual  Score 

49 

Range 

31 

Mean 

31.8 

Median 

31.3 

Mode 

31 

Standard  Deviation 

6.5 

Note:    Low  Score  =  Low  Computer  Anxiety 

High  Score  =  Higher  Computer  Anxiety 
Figure  2.    Computer  Anxiety  Index  (CAIN)  descriptive  statistics 


Male  Female 

N  47  121 

Mi rnmum  Score  20  12 

Maximum  Score  49  45 

Range  27  33 

Mean  31.7  31.8 
Standard  Deviation  7.1  6.2 


Number  Missing  (not  on  class  list  so  sex  could  not  be  determined)  -  / 

Tigure  3.    Tabulation  of  Computer  Anxiety  Index  by  sex. 

Figures  4  and  5  show  the  cross  tabulation  data  for  sex  and  subject  area. 

/ 
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Male  Female 

"                                          42  H7 

Minimum  Score                         61  56 

Maximum  Score                          81  88 

Range                                     20  32 

Mean                                       72.3  72.7 

Standard  Deviation                    5.7  6.2 

Number  Missing  (not  on  class  list  so  sex  could  not  be  determined)  -  7 

Figure  4.    Tabulation  of  SOLAT  (hemispherici ty )  by  sex. 

E 1  Ed  HED       Sci  &        Ed  w/o 

CD        w/o  CD       Hum  EILd  A£ 

"  63  22  34  16  16 

Minimum  Score  56  62  61  67  64 

Maximum  Score  85  83  88  81  88 

Range  29  ?\  27  14  24 

Mean  72.1       71.2  73.0  74.6  74.5 

Standard  Deviation     5.6        5.7  7.1  5.2  6.0 

Number  Missing  (not  on  class  list  so  subject  area  could  not  be  determined)  =  15. 

Key: 

EdEd/CD  =  Elementary  Education,  Child  Development 

NEC  w/o  CD  =  College  of  Home  Economics  without  Child  Development  majors 
Sci  &  Hum  =  College  of  Sciences  and  Humanities 

Ed  w/o  EILd  =  College  of  Education  without  Elementary  Education  majors 
Ag  =  College  of  Agriculture 

Figure  5.    Tabulation  of  SOLAT  (hemispherici ty)  by  college  major  of  subjects. 
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r'e  l  rsen  li  i  n  (ll  ci  1 1 1  n  )  Lie  lW*  m  *fl     ar  l  'jtbl  es 

l'e<irson  Correlation  Coefficients  were  generated   .etween  the  Lnputer 
rWOviety  Iin'.v  ,t-V:\;  and  'eA)  SOLAT ,  ami  »*LF  r.     .hese  ccei  r  1  dents ,  simple 
sues,  dii'i  level  of  s igm  f i canuj  are  noorted  in  figure  u. 

Computer  Anxiety  and  College  uijor 

m  one-way  analysis  uf  variance  was  coi-ipleted  to  compare  Lne  CA 
index  with  cel]ege  i»m jur.    Figure  7  summarizes  these  data.    The  results 

Sn«./tJd    IK)    r*  1  < 1 M  1  ^  "1  (  A  n  f    Hi  f  fftpniii'o  tin    tho    mmn    cruvnc    <<f  ,  f    +  S,>    t  - 

---------  "     "     '    -  -         -ww.^^v.u.,jrN,  .  'J  I   I'Uf  J 

•  f  MiOjeets. 

of  Computer  Aruioty  on  MjLAT 

>rie  table  of  correlation  co'd  f  i  uents  did  not  reveal  any  relation- 
ship at  the  .Oh  le,vl  of  significance.     It  did  indicate  that  there  nay  be 
a  pu/>ihle  relationship  between  f'A  and  henn  spheric  i  ty.     Ihe  correlation 
cuemcient         calculated  as  ~.l2lb  with  a  probability  level  of  ,Ub9.  lo 
stud/  thv>  turtner  ,  the  CA  scores  rf  subjects  were  placed  into  5  groups. 
'•unt>  -'Ml  were  greater  than  nne  standard  deviation  below  f  r  u 1  r:ecni  were  places 

•  n  trie  i(w  il»»w  c  iM.«put<*r  anxiety)  group,     Scnres  that  were  greater  than  i  n»j 
stand,  ird  d"/iatoai  above  the  iiumii  wcri1  placed  in  the  hiqh  ( h  l  qh  C"rpnfei 
.ir'^0't/y  g»  .ip      ihe  nther  stores  wer*'  pla^.l  in  fhief   qto.iir,  uf   1,.    It.  ! 
shiiu'ard  vwci!  i.  m  helnw  i  he  n.ean ,  wi'.nin  i/,    standard  deviation  uf   tne  ;« ^an  , 
and   I/L'  h    i   \\nidarti  deviation  above   I  tie  ii.oan. 
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injur*;  7.     Analy,r,  ut  variance  -  lei:u>uter  An.i^ty  Index  by  collecje  major. 

A  t-tL-st         ui  kul  ated  u^iwoen  the  U<w  LA  yruup  atui  the  niqh  CA  oroup  un  the 
LfLAi  varunlu.    Mcjure  u  suninarizes  mus  cal ail a L icn.    Tfu^  t-test  between 
nl'Jn  ^'«d  lu  Lei^.ifrr  Anxiety  f  di  led  to  demons  L  ra  te  a  significant  difference 
in.'tvv'L'ii  tin-  twi   ijM.up".  few   tho  heiniGpreru  1 1  y  variable 


,,t'  r»'.uli.  i.f   tnr    study  rfWdl  a  tairl-  noma!  dis:  r  ik/  iun  !«.r 
tho  v.irhiMi",  tif  lersputer  Aiuiuty,  hemi  spheru.  l  ty ,  and  fit- Id  depondonco. 

'  i  1 1  '  i  •  a  ]  i  i  Mijni  t  leant  relationship  w.r,  found  he  ti;<*i-ii  ^apaioi  nn.i»ty 
«»nd  c,!fwjr  i.:a]or,  heiiii  \pheM  \  1 1  v ,  i.r  field  d^pendurk  e  . 
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.'uv^ii'io  trend  wa  ,  revealud  oetweon  LA-ntpu ttjr  Anxiety  and  hems- 
pnerieity.     Ihe  neyttiv*   correlation  suggested  that  rnjnt  hemi spheric  dom- 
inant subjects  .'iv  sli-jn  iy  more  computer  ariAious  than  left  hemi  sphen  c  dvMii- 
inariL^ul>j«M.Lb.    A  p.-st  hoc  analysis  tailed  to  reveal  a  significant  relation- 
ship fetween  these  two  variables. 

•  he  Computer  AnAietv  Index  appeared  to  be  a  reliable  meusuremon t . 
bsmy  trie  standard  of  r  -  .  70  as  bein<j  a  respectable  reliability  estimate  for 
an  attitude  mea  suremen  t ,  the  reliability  estimates  of  r  -  A)d  for  the  pilot 
test  and  r  -  .  Do  tor  the  main  study  are  quite  encouraging. 

Standard 

f'i'An  ^.v.1.aj'1.on  t-va_lue 

low  LA  ^  /4.  1  5.3  0.i;9 

MUjn  CA  JU  /j .6 

I  igure  1  j.     I-t^.t  -  low/hujh  Computer  Anxiety  on  ^OLAl . 


oiscubsiur*  or  rlsults 

.no  idea  t .  *  r  tins  study  originated  wi  th  the  researcher's  past 
e<a>enen  es  with  teachers  who  exhibited  resistance  to  educational  innovations. 
.V'W  technic, m-,  or  devices  have  almost  always  met  some  level  of  resistance 
fr,,,,i  ''dmatir.     [he  computer  is  one  cwample  of  a  powerful   i  nstrut  1 1  oiui  I  tool 
tn<lf  has  !,,,t  this  resistance  (Anastasio,  M umenfeld  ,  et  al  .  , 

'bero  are  a  vaMot/  of  reasons  to  OA^Iain  why  the  computer  has  nut  beer, 
wtdoly  a<_u'pted.     Loii.iMjter  Anxiety  (LA;  may  be  one  souro"  of  resistance. 
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In  oroer  u   facilitate  the  acceptance  c-r  computers  m  the  ilassru1,,  the  re- 
searcher ntvlied  the  principles  uf  instructu nal  design  (Gagne  and  Lnggs,  1979). 
L'nc  uf  the  first  steps  in  any  wel  1  -designer  instructional  sy:tem  is  tnu  as^ess- 
i..ent  ut  riee-Jb.     Ine  intent  uf  this  research  was  to  assess  thu  need,  of  prospec- 
tive U;dthuf ,  b/  Lr'uitimj  a  measure  o+  Computer  Aiuiety  tnat  could  ie  used  tu 
deter  mine   trie  UAttrrit  if  this  [)r\  blem. 

Mr;Aiety  Si.-iM.iS  to  be  logically  associated  with  resistance.  Research 
has  indicated  that  there  is  a  great  deal  of  anxiety  among  teachers  from  preset 
vice  to  thu  aist  experienced  urates  and  TrVresen,  1976;  Keavney  and  Sinclair, 
197.,,  7 ravers,  et  ulM  19bd;  Youngs,  1'j7c);     Tne  research  cited  related  anxiety 
to  sev  vFinley,  1J70;  O'Toole,  19b4;  Thompson,  1963),  teacher  grade  level 
(Ihumpsen,   1963),  and  cognitive  style  (Tucker,  et  al.,  197;;)..    Because  uf  these 
relciiioiisn  ips ,  for  this  study,  data  on  these  characteristics  were  'lathered  from 
prusneUi ve  teachers  and  compared  to  CA  scores.    [Jone  of  these  characteristics 
had  a  statistically  significant  relation  to  any  other  vanabli 


I  e. 


hemispheric ,ty  Relationship  to  Computer  Anxiety 
* 

t'ne  relationship  suggested  by  the  literature  was  between  anxiety  and 
hyp'ivnurn.Uy.     It  was  reported  that  tnuse  subjects  who  were  left  hum  spheric 
ommant  tended  to  be  mure  adversely  affected  by  aruiety  than  other  subjects' 
(TuOer,  uf  al.,  H7;;).     fhe  hemi  spheri  a  ty  variable  as  measured  by  the  Vrur 

nf  i^-nnini]  and  Thmhng  (M)LAl)  test  (Torrance,  et  al  .  ,  19/7)  was 
eorr»'la  toil  .nth  trio  score  from  the  Lui  puter  Anxiety  Iridic.     Fne  f,'lnT  su»es 

f  rbulatod  by  sex  and  college1  major. 
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loe  tabulation  of  SOLA"!  by  si     revealed  d  slightly  lower  nean  for 
males  than  females.    While  the  relat  lenship  is  riot  statistical  ly  significant, 
it  is  consistent  v/itn  trie  general  agreement  that  more  males  tend  to  be  left 
hei>  ispneric  dominant  than  female:.    An  analysis  of  variance  of  SOI  AT  by  college 
major  round  no  statistically  significant  difference  between  the  groups.  This 
was  also  expected. 

The  correlation  of  SOLA!  with  CAIN  prompted  some  additional  analysis. 
The  correlation  of  -.1215  at  the  .05^j  level  of  significance  suggested  that 
there  was  a  tendency  for  trie  left  hemispheric  dominant  subjects  tu  have  more 
computer  anxiety  than  right  hemispheric  dominant  subjects.    The  most  hiohly 
computer  anxious  subjects  were  compared  to  the  subjects  with  the  lowest  CA 
scores  on  the  hemi spher i c 1 ty  variable.    The  post  hoc  t-test  for  the  high  and 
low  croups  tailed  to  show  a  statistically  significant  difference.    However,  the 
correlations  between  these  two  variables  indicated  that  there  might  be  a  trend 
between  CA  and  hemi sphen ci ty .    Because  of  this  possible  trend,  the  conclusion 
drawn  about  these  two  variables  was  that  while  this  study  did  not  consistently 
show  a  strong  relationship  between  CA  and  hemisphen  ci  ty ,  there  was  sufficient 
evidence  tu  warrant  additional  study  of  that  possible  relationship  in  the  future. 

The  Computer  Anxiety  Index 

I  i  .in  tho  results  of  tins  study,  several  comments  about  the  CA  Index 
can  bo  madr.     It   is  gtatifyir,  to  see  the  high  roll  ability  estimate  for  both 
t-^e  |>i  lot   t.st  (r      .:,:;)  and  tho  mam  stud,   [v      .iib).     Iheso  data  .uggest 
that  the  CA  hide*  is  in  fact  a  consistent  measure1.    ~!he  remaining  concern  is 
the  guestuai  ol  validity.     Is  the  CA  Index  actually  measuring  Computer  Anxiety? 
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With  u.u\ idence,  it  can  be  sold  that  ter  this  group  of  subjects  tne  instrument 
is  ru-t  influenced  by  subject  sex,  college  major,  or  field  dependence.  The 
instrument  i  .ay  nave  some  relationship  to  hemi  sphuri  ci  ty ,  but  with  the  In: 
correlation  >.eef  t  lcient  between  these  two  variable  scores,  it  would  be  safe  to 
say  tnat  the  entire  instrument  is  riot  an  effective  measure  of  hemisphen  ci  ty . 

lew  wuld  argue  with  the  previous  statements  about  what  the  CA 
Index  dues  not  measure.    Most  would  probably  agree  that  it  is  measuring 
something.     lhe  reliability  of  the  instrument  would  support  that.    p-ut  tnere 
most  likely  would  be  some  question  as  to  whether  the  construct  that  is  measured 
truly  is  Computer  Anxiety. 

The  ten  statements  that  made  up  the  final  CA  instrument  referred  to 
future  use  of  and  past  experiences  with  computers.    The  obvious  questions  similar 
to  "I  feel  aiuiety  about  using  computers"  were  eliminated  during  the  pilot  study 
because  they  failed  to  discriminate.    Because  of  this  question  of  validity, 
several  educators  who  were  identified  as  being  highly  computer  anxious  completed 
the  CA  instrument  in  a  post  hoc  analysis.    The  scores  from  these  subjects  were 
variable.     Some  of  the  highly  computer  anxious  subjects  did  indeed  receive 
high  scores  on  the  CA  Index.    Other  scores,  however,  were  within  one  or  two 
[Joints  of  lb.    .       me  of  15  would  indicate  a  generally  neutral  feelino.  flone 
of  the>o  highly  aruious  subjects'  scores  was  below  10.     In  informal  interviews 
with  these  computer  anxious  subjects  and  computer  professionals,  it  appears 
the  instrument  might  hi4  measuring  a  construct   that  could  be  called  "intent  to 
u  >e. " 

1 1  the  CA  instrument  is  reliably  measuring  "intent  to  use,h  and 
it  appears  il   is,  it  could  lie  used  without  much  revision  to  measure  just  that. 
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A  reliable  measure  of  this  type  could  provide  curriculum  planners  valuable 
information  on  what  kind  cf  training  individual  teachers  or  groups  of  teachers 
require  in  schools  targeted  tor  implementation  of  computer  assisted  instruc- 
tion (CAI).    Subjects  whose  scores  indicate  a  favorable  intent  to  use  c  Jinputers 
would  receive  different  training  from  those  whose  scores  indicate  they  dc  not 
intend  to  use  the  computer.    Perhaps  those  teachers  who  do  intend  to  use  CAI  - 
would  be  used  to  introduce  and  train  those  who  do  not. 

Through  the  post  hoc  analysis,  it  appears  that  computer  anxiety 
and  t he  intent  to  use  computers  have  some  similarities.     Intuitively,  one 
would  expect  them  to  be  related.    For  the  curriculum  designer  in  schools,  the 
critical  problem  is  to  make  the  most  effective  use  of  the  'capabi 1 i ties  of 
computer  technology  to  support  instruction.     If  the  Computer  Anxiety  Index  can 
be  used  to  reliably  measure  a  specific  teacher's  intent  to  use,  the  results 
from  the  test  can  be  quite  valuable. 

Tiie  Computer  Anxiety  Index  probably  is  measuring  anxiety  as  one  factor 
that  inhibits  the  intent  to  use.     It  probably  is  also  measuring  some  teachers' 
preferences  for  using  other  forms  of  instruction.    But  because  it  can  be 
constructively  used  "as  is.11 

Finally,  even  though  Computer  Anxiety  and  intent  to  use  are  quite 
similar,  there  still  remains  a  distinct  difference.     "Anxiety"  certainly  is 
different  from  "personal  preference."    13ecause  of  this  difference  and  because 
of  the  rapid  growth  of  the  effects  of  computers  in  education  and  all  of 
society,  tho  attempt  to  isolate  CA  from  all  other  variables  becomes  increasingly 
important.    The  CA  Index  developed  in  this  study  can  be  used  as  a  useful 
diagnostic  tool,  but  in  the  future  it  could  be  replaced  by  at  least  two  more 
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specific,  :  t  re  powerful  instruments,    une  future  instrument  could  measure 
"preference  for  medium  of  instruction."    The  second  instrument  could  measure 
Computer  Aiuiety  in  isolation.    The  effort  to  measure  CA  as  an  independent 
construct  should  be  a  continuing  endeavor.     It  should  not  be  confined  to  the 
pages  of  this  document,  nor  end  with  the  end  of  this  research. 


Concl us  ions 

1.      The  CA  Index  is  a  reliable  instrument. 

The  CA  Index  has  no  significant  relationship  to  sex. 

3.  The  CA  Index  has  no  significant  relationship  to  college  major. 

4.  The  CA  Index  has  no  significant  relationship  to  field  dependence. 

5.  The  CA  Index  might  have  a  slight  relationship  to  hemisphericity. 

6.  [he  CA  Index  might  be  used  in  its  current  form  as  a  measure  of 
intent  to  use  computers  in  the  classroom. 

7.  The  intent  to  use  computers  is  probably  a  combination  of  Computer 
Anxiety  and  personal  preference. 

w.      In  the  future  CA  will  become  an  even  more  critical  problem. 
9.      The  effort  to  isolate  and  reduce  CA  should  continue. 
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SUMMARY 

The  main  purpose  of  this  research  was  to  develop  a  measure  of 
Computer  Anxiety.    The  instrument,  consisting  of  10  target  statements 
and  dO  distractor  statements,  was  administered  during  the  fall  of  1980 
to  175  education  students  in  the  undergraduate  media  course  at  Iowa  State 
University.    The  score  from  the  10  target  items  was  correlated  to  sex, 
hemisphenci  ty,  and  field  dependence.    An  analysis  of  variance  was  calculated 
between  the  scores  on  the  Computer  Anxiety  Index  and  the  subject's  college 
major.    While  no  statistically  significant  relationships  were  found  for  any 
variable,  there  appeared  to  be  a  slight  relationship  between  hemisphericity 
and  Computer  Anxiety.    The  Computer  Anxiety  Index  reliability  estimate  was 
fairly  high  (r  =  .86)  but  the  instrument  may  be  a  valid  measurement  of  "intent 
to  use"  the* computer  in  the  classroom  which  included  Computer  Anxiety.  It 
was  stated  that  the  need  to  identify  and  reduce  Computer  Anxiety  will  become 
increasingly  important  in  the  future.    The  recommendation  was  made  that 
research  m  Computer  Anxiety  should  continue. 
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APPENDIX  1 


YOUR  STYLE  OF  I  EARNING  AND  THINKING 
Torn  A 

INSTRUCTIONS:    On  the  answer  sheet  provided,  describe  your  style  of  learning 
and  think  inn  by  blackening  the  appropriate  blanks.    Try  to  describe  your 
own  strengths  and  preferences  as  accurately  as  possible. 


1-      (a)    not  good  at  remembering  faces 

(b)  not  ooo d  at  remember inq  names 

(c)  equally  qood  at  remembering  names  and  faces. 


(a)  respond  best  to  verbal  instructions 

(b)  respond  best  to  visual  and  kinesthetic  instructions 

(c)  equally  responsive  to  verbal  and  visual/kinesthetic  instructions 

(a)  able  to    express  feelinqs  and  emotions  freely 

(b)  controlled  in  expression  of  feelinqs  and  emotions 

(c)  inhibited  in  expression  of  feelinqs  and  emotions 

(a)  playful  and  loose  in  experiment inq  (in  cooking,  art,  athletics, 
writing,  research,  teaching,  etc.) 

(b)  systematic  and  controlled  in  experimenting 

(c)  eoual  oreference  for  playful/loose  and  systematic/controlled 
ways  of  experimenting 


(a)  preference  for  deal  inn  with  one  problem  or  variable  at  a  time 

(b)  preference  for  considering  several  problems  or  variables  simultaneously 

(c)  equal  preference  for  sequential  or  simultaneous  consideration 
of  problems/variables. 


(a)  preference  for  multiple-choice  tests 

(b)  preference  for  open-ended  tests'which  have  no  sinqle  "right"  answer. 

(c)  equal  preference  for  multiple-choice  and  open-ended  tests. 


7.      (a)    good  at  interpretinq  body  language 

(b)  poor  at  interpreting  body  language;  dependent  upon  what  people  say 

(c)  egually  good  at  interpreting  body  language  and  verbal  expression 


Georgia  Studies  of  Creative  Behavior 
Department  of  Educational  Psychology 
University  of  Georgia 
December,  1975 
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APPENDIX  2 


SAMPLE  PAGE       -      GROUP  EMBEDDED  FIGURES  TEST 


"FHiHD  Si  CHOI  I 
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APPENDIX  3 

COMPUTER  ANXIETY  INDEX  (EDUCATIONAL  INNOVATION  SURVEY) 

EDUCATIONAL   INN NO VAT  ION 
SURVFY 

Pi  ease  fill   in  your  Social   Security  Number  in 
the   Identification  Number  section  of  your  answer 
sheet.     Then  record  your  answers  usinq  the  five 
po  int  scale  below. 

A/ 1  =  Strongly  Agree 

B/2  =  Agree 

C/3  =  Undecided/No  Opinion/Don't  Know 

D/4  =  Disagree 

E/5  =  Stronnly  Disagree 


581 

5.% 


EDUCATIONAL       NO  VAT  I  Of;  SURVEY 

Ha vina  a  computer  in  my  room  would   improve  my  instruction. 

I  can  think  of  some  great  ways  to  use  the  computer  for  teaching 
i n  my  subject  area. 

If  a  student  wanted  to  do  a   project   for  my  class   that  involved 
recording  a  video  tape,    I  would  stronqly  encouraae  him/her 
to  do  it. 

My  subject  area   is  not  appropriate  for  using  the  computer. 

I  viorr\/  about   the  bad  consequences  of  putting  television 
in  schools. 


I  believe  innovation  will  help  keep  alive  what  is  best  in 
education. 


I  believe  that  more  money  should  be  spend  on  television 
equipment   in  schools. 


When  there  is  a  staff  of  well  prepared  teachers  in  a  school, 
fil:ns  are  not  necessary. 


Any  teacher  should  be  able  to  make  use  of  photography  in  the 
cl a  ssroom . 


I  don't  pl^n   to  net   involved   in  educational  innovation. 

Givon  the  choice  between   teachinq  a  subject   throuqh  a  tracMtiona 
method   ir  on  a  computer  program,    I  would  probably  choose  tie 
traditional  method. 


I  bHievo  film  projectors  are  too  complicated  for  the  average 
teacher   to  run  . 


Photography  in  schools  contributes  to  a  sound  education 
A  computer  in  my  room  would  reduce  discipline  problems. 
My  use  of  computers   has  been   very  limited. 

582 

59  7 


Films   de t rai t   from  the  quality  o  f  instruct  i  on . 

If    there  is  a  roi'puter   in  ry  classroom,    I  will   suuciest  it 

be  placed   in  another  room  wnere  it  could  be  put   to  better  use 

Teachers  should  be  willina  to  dive  any  new  teaching  method 
a   t  ry  . 


If  there  were  no  overhead  projectors  in  my  school,  I  would 
reouest  that  some  be  obtained. 


I  believe  that  filmstrips  have  been  used  successfully  in 
nidny  schools. 


Television  can  be  used  for  instruction   in  many  subiect  areas. 

I   look   forward   to   the  time  when  computers  are   in  all  classrooms. 

A  teacher  should  not  be  expected  to  accept  new  media    in  the 
classroom.- 

* 

If  available    I  would  choose   films  over  other   forms  of 
instruction  for  some  of  my  teaching. 

I  doubt   if  I  will   use  the  computer  in  my  teaching. 

I   think   the  taxpayers  would  see  a  record  player  in  my  classroom 
as  a  waste  of  their  money. 

I  believe   that,   in   general,  non-print  media,    (films,  video 

tapes,   cassettes,  e^c.)  are  too  expensive  for  schools   to  buy. 

My  undergraduate  coursework  has  made  me  knowledgable  of 
television  in  schools. 

Few  schoo  1  s  «ha ve  success ful ly u  ,ed  non-print  media  in  instruction. 
I  am  not  prepared  to  make  use  of  the  computer  in  my  teaching. 
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PERSUASIVE  FILMS:    TECHNIQUES  USED  TO  CHANGE  ATTITUDES 

by 

Michael  Simonson 
Iowa  State  University 

Entertainment,  enlightenment  and  persuasion  are  the  primary  reasons  films 
are  produced  (Rose,  1963).    In  education,  the  training  film  has  been  a  popular 
and  useful  tool  of  the  teacher  since  World  War  II  when  millions  of  G.I .s  were 
taught  by  film  such  topics  as  the  fundamentals  of  personal  hygeine,  the 
functioning  of  the  M-l  rifle,  or  the  procedures  for  bracketing  with  mortar 
fire.    Similarly,  ever  since  Gone  With  the  Wind,  the  Saturday  matinee  has  been 
one  of  the  major  entertainment  activities  of  millions.    However,  the  history, 
impact  and  place  in  education   of  the  persuasive  film  has  been  a  little  less 
obvious. 

As  early  as  1931,  Thurstone  was  able  to  demonstrate  the  influence  of  film 
on  the  attitudes  of  children.    In  this  landmark  study,  it  was  found  that  two 
films  depicting  Chinese  either  favorably  or  unfavorably  were  capable  of  pro- 
ducing attitude  changes  either  in  a  positive  or  negative  direction,  depending 
on  the  intent  of  the  film.    Since  Thurstone,  attitude  change  and  persuasion 
have  been  the  focus  of  many,  if  intermittent,  film  based  research  studies. 

Attitude  and  persuasion  have  also  been  found  to  be  related  to  learning. 
The  perceptions  that  people  have  about  a  concept  have  been  found  to  have  some 
impact  on  how  much  they  know,  and  are  likely  to  learn,  about  a  given  subject 
(Levy,  1973;  Fenneman,  1973;  Simonson  &  Bullard,  1970;  Greenwald,  1966;  1965; 
for  example).   While  it  would  be  wrong  to  ascribe  a  cause  and  effect  relation- 
ship between  liking  and  learning,  there  most  certainly  is  some  link  between 
these  two  concepts.    If  students  are  excited  about  a  topic,  and  "like"  it, 
they  will  probably  learn  more  about  it  than  if  they  find  it  uninteresting, 
boring,  or  "no-funM.    Films  that  persuade  have  a  very  important  place  in 
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education.    They  can  be  used  to  convince  students  of  the  need  to  study  science, 
of  the  importance  of  accepting  individuals  frcm  other  cultures,  of  the  need  to 
practice  minimum  tillage  in  order  to  prevent  soil  erosion,  or  of  the  possible 
health  prob-ems  th^y  may  encounter  if  they  smoke.    Much  of  what  we  do  in  edu- 
cation directly  involves  persuading.    Many  of  the  films  produced  and  used  every 
year  deal  with  topics  such  as  these. 

Flemwig  and  Levie  (1978)  have  provided  additional  reasons  why  it  is 
important  to  be  interested  in  the  attitudes  of  students.    First,  most  teachers 
would  agree  that  there  are  cases  when  it  is  legitimate,  and  important,  to  urge 
learners  to  accept  the  truth  oftcertain  ideas.    In  other  words,  to  promote  an 
attitudinal  position.    Second,  as  stated  above,  that  while  the  relationship 
between  attitudes  and  learning  is  unclear  it  seems  to  be  common  sense  that  , 
students  are  more  likely  to  remember  information,  se'ik  new  ideas,  and  continue 
studying  when  they  react  favorably  to  an  instructional  method  and  certain  con- 
tent areas.    Last,  the  instructional  developer  should  be  aware  of  procedures 
that  are  likely  to  influence  attitudes  in  one  direction  or  another  so  that 
bias  can  be  reduced  when  inappropriate. 

However,  little  is  known  about  films  that  persuade  or  advocate  some 
attitudinal  position.    An  exhaustive  review  of  the  literature  dealing  yith  the 
relationship  between  attitudes  and  instructional  films  (Simonson,  1978;  1979a; 
1979b)  stated  that  tiiere  was  little  definitive  information  available  in  the 
literature  concerning  the  specific  procedures  used  in  persuasive  films  to 
change  people's  attitudes.    In  other  words,  it  has  been  confirmed  that  educa- 
tional films  can  persuade  Viewers  to  agree  with  certain  ideas,  however,  the 
techniques  used  by  film-roakersjn  the  production  of  persuasive  motion  pictures 
that  have  direct  impact  on  attitudes  have  not  been  systematically  identified, 
examined,  and  categorized.    There  has  been  no  comprehensive  comparison  between 
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what  film-makers  dowhen  persuasion  is  their  goal,  and  what  researchers  U'l 
us  are  the  procedures  for  persuading. 

One  notable  exception  to  this  was  the  work  sported  by  Levonian  (I960, 
1962,  1963)  where  the  procedures  used  in  the  production  of  a  film  on  India 
were  described.    Levonian  administered  a  questionnaire  to  the  film's  target 
audience  and  then  systematically  analyzed  the  responses  to  this  instrument  in 
order  to  develop  the  motion  picture's  script.    Levonian's  film  was  successful 
in  producing  the  desired  attitude  changes  in  the  target  audience.    In  other 
words,  Levonian  identified  a  specific  technique  based  on  research  and  applied 
it  to  the  planning  of  a  successful  persuasive  film.    Certainly,  other  media 
researchers  and  motion  picture  experts  have,  generated  information  designed  to 
assist  future  producers  in  developing  films  that  persuade.    However,  the  pro- 
cedures actually  used  by  directors  in  their  films  have  not  been  comprehen- 
sively analyzed  and  compared  to  the  attitude  change  procedures  outlined  in  the 
psychological  literature  (Insko,  1969). 

Attitude  Defined 

Attitude  has  been  a  dificult  concept  to  adequately  define,  primarily 

because  it  has  beer,  defined  by  so  many,  but  also  because  of  its  many  lay  uses 

and  connotations.    One  of  the  earliest  definitions  of  attitude  was  proposed 

by  Thomas  and  Znaniecki  (1918).   They  defined  attitude  as: 

A  mental  and  neuMJt  htate  ajj  leadine**,  organized  through  zxpeAitncz, 
exeAting  a  diAictivi  ok  dynamic  in^tuej^at  upon  the.  individuate 
mponti  to  all  objttU  and  &itua£Lon6  wiXh  ufaich  it  i&  related 
{Thomtu  and  Znanitcki,  191S). 

In  other  words,  while  attitudes  are  latent  and  not  directly  observable 
in  themselves,  they  do  act  to  organize,  or  to  provide  direction  to,  actions 
and  behaviors  that  are  observable.    Also,  attitudes  vary  in  direction,  either 
positive  or  negative;  in  degree,  the  amount  of  positiveness  or  negati veness; 
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and  in  intensity,  the  amount  of  commitment  with  which  a  position  is  held 
(Fleming  and  Levie,  1978). 

Additionally,  attitudes  have  three  components:    affective,  cognitive, 
and  behavioral  (Zimbardo  and  Ebbeson,  1970).    The  affective  component  is  said 
to  consist  of  a  person's  evaluation  of,  liking  of,  or  emotional  response  to 
some  object  or  person.    The  cognitive  component  is  conceptualized  as  a 
person's  beliefs  about,  or  factual  knowledge  of,  the  object  or  person.  The 
behavioral  component  involves  the  person's  overt  behavior  directed  toward 
the  object  or  person. 

A  persuasive  film,  then,  is  one  designed  with  attitude  formation  and 
change  as  its  primary  purpose.    While  most  films  have  a  persuasive  element, 
a  persuasive  film  is  defined  as  one  where  attitude  development  is  the  single 
most  important  goal  of  the  film,  and  where  entertainment  or  enlightment  are 
included  only  to  contribute  to  the  ultimate  goal  of  persuasion. 

Purpose  of  the  Study 

Once  there  is  agreement  that  persuasive  films  play  an  important  role  in 
education  it  is  important  to  understand,  among  several  other  things,  how 
these  films  are  planned  and  produced,  and  what  makes  it  possible  for  a  film 
to  persuade  a  viewer  to  accept  an  attitudinal  position.  Alfred  Hitchcock  is 
supposed  to  have  once  remarked  to  an  executive  producer  that  he  never  looked 
at  motion  pictures,  to  which  the  producer  replied,  "But  where  do  you  get  all 
your  ideas  then?"  (Rose,  1963). 

"How  they  did  it,1'  in  a  film  is  a  comment  heard  in  many  film  production 
conferences.    The  techniques  used  by  one  film-maker  in  a  successful  film  are 
often  used  as  a  model  for  similar  films.  Film-makers  often  produce  films  by 
formula.    Many  times  they  do  not  even  realize  what  that  formula  really  is 
(Rose,  1963).  Most  often,  film-makers  decide  on,  or  are  hired  to  present,  a 
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position  in  a  film.  The  film-maker  then  works  backwards,  planning  the  presen- 
tation so  as  to  include,  through  emphasis  and  selection,  all  the  ideas  and 
techniques  that  would  be  most  likely  to  elicit  the  desired  reaction  in  the 
viewer.    In  other  words,  the  desired  attitude  is  identified,  then  the  film- 
maker decides  how  to  persuade  the  audience  to  accept  this  attitude  as  a 
consequence  of  viewing  *  film  (Rose,  1963).    Often  film-makers  will  chose 
procedures  for  a  new  film  based  on  what  had  been  used   in  previous  films. 

The  identification  of  the  specific  techniques  used  by  the  film-naker  to 
accomplish  this  persuasive  goal  was  the  purpose  of  this  study.    In  1979, 
Simonson  identified  six  guidelines  that  if  included  in  the  planning,  pro- 
duction or  use  of  mediated  instruction  would  contribute  to  the  development  of 
desired  attitudinal  outcomes  in  learners.    These  guidelines  were  based  on  the 
results  of  over  100  research  studies  dealing  with  attitudes  and  media. 
Unfortunately,  these  guidelines  are  fairly  general  and  do  not  specify  many 
exact  processes  a  film-maker  or  teacher  might  use  when  persuasion  is  the  primary 
goal  of  filmed  instruction. 

Simonson's  (1979)  six  guidelines,  and  a  sample  of  the  research  studies 
that  support  them  are:  (Note:  Refer  to  Simonson,  1979,  for  a  more  complete 
discussion). 

Guideline  #1:    Learners  react  favorably  to  mediated  instruction  that  is 
realistic,  relevant  to  them,  and  technically  stimulating. 
(Levonian,  1960;  1962;  1963;  Sei  ler,  1971 ;  Klapper,  1958; 
Croft,  et.al.,  1969;  Donaldson,  1976;  Booth  and  Miller, 
1974;  Winn  and  Everett,  1978;  Ganschow,  1970) 

Guideline  #2:    Learners  are  persuaded,  and  react  favorably,  when  mediated 
instruction  includes  the  presentation  of  new  information 
about  the  topic. 
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(Jouko,  1972;  Know! ton  and  Hawes,  1962;  Peterson  and 

Thurstone,  1933;  Levonian,  I960,  1962,  1963) 
Guideline  #3:    Learners  are  positively  affected  when  persuasive  messages 

are  presented  in  as  credible  a  manner  as  possible. 

(Kishler,  1950;  Seiler,  1971;  O'Brien,  1973) 
Guideline  #4:    Learners  who  are  involved  in  the  planning,  production,  or 

delivery  of  mediated  instruction  are  likely  to  react 

favorably  to  the  instructional  activity  and  to  the  message 

delivered. 

(Erickson,  1956;  Coldevin,  1975;  Simonson,  1977;  Goldman, 
1969) 

Guideline  #5:    Learners  who  participate  in  postinstruction  discussions 
and  critiques  are  likely  to  develop  favorable  attitudes 
toward  delivery  method  and  content. 
(Allison,  1966;  Fay,  1974;  Domyahn,  1972) 

Guideline  #6:    Learners  who  experience  a  purposeful  emotional  involve- 
ment or  arousal  during  instruction  are  liKely  to  change 
their  attitudes  in  the  direction  advocated  in  the  mediated 
message. 

(Jam's  and  Feshbach,  1953;  Rogers,  1973;  Miller,  1969) 
The  purpose  of  this  study   was     to     partially  validate  these  research 
generated  guidelines  and  to  identify  lists  of  specific  techniques  used  by 
film-makers  in  their  persuasive  films  that  directly  relate  to  these  guidelines. 

Procedures 

In  order  to  obtain  information  from  film-makers  about  persuasive  films  a 
Pilm-Makers  Survey  (FMS)  was  developed.    A  pilot  version  of  the  FMS  was  sent 
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to  a  small  sample  of  film-makers  and  a  revision  based  on  their  comments  and 
suggestions  was  developed.    This  final  version  of  the  FMS  had  two  parts. 
Part  I  dealt  with  the  film-makers' background  and  experience.    Part  II  asked 
the  film-maker  to  rate, discuss  or  evaluate  techniques  used  in  persuasive 
film-making.  Each  item  in  Part  II  of  the  FMS  was  directly  related  to  one  of 
the  six  design  guidelines  identified  by  Simonson  (1979),  or  to  one  of  the 
three  components  of  attitude  discussed  by  Zimbardo  and  Ebbeson  (1970). 

One  hundred   fifty   film-makers    listed  in  the  1980  Council  on  Inter- 
national Non-Theatrical  Events  (CINE)  catalog  were  sent  a  copy  of  the  FMS 
with  a  cover  letter  explaining  the  purpose  of  this  study.    These  film-makers 
were  sampled  because  their  films  were  listed  in  the  CINE  catalog   as  Golden 
Eagle  Award  winners,  and  the  accompanying  descriptions  of  their  films  seemed 
to  indicate  that  their  motion  pictures  were  persuasive  in  intent.    A  random 
selection  of  film-makers  was  net  considered  necessary  because  of  the  descrip- 
tive nature  of  this  study.    Included  with  the  questionnaire  and  cover  letter 
was  a  stamped,  addressed,  return  envelope.    No  follow-ups  to  film-makers  who 
failed  to  return  the  questionnaire  were  attempted. 

RESULTS 

(See  Appendix  I  for  complete  FMS  results) 
Fifty  one  questionnaires  were  returned,  for  a  response  rate  of  thirty 
four  percent.    This  fairly  small  percentage  of  returns  was  expected  because 
no  follow  ups  to  non-responders  were  attempted.    Results  from  the  questionnaire 
that  were  returned  were  considered  representative   for  the  purposes  of  a 
descriptive  study  such  as  this  one. 

Background  Information  on  the  Responding  Film-Makers 

All  fifty  one  of  the  film  makers  who  were  surveyed  indicated  that  pro- 
ducing motion  pictures  was  their  primary  method  of  employment.    The  average 
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length  of  time  respondents  had  been  employed  as  film-makers  was  slightly  more 
than  18  years.    The  range  of  years  of  employment  was  one  year  to  forty  years. 
Ninety  one  percent  of  the  respondents  were  males.    The  average  age  was  forty 
six.    Ages  ranged  from  twenty  five  for  the  youngest  respondent  to  sixty  eight 
for  the  oldest. 

The  average  number  of  films  produced  by  each  film-maker  was  approximately 
142.    The  range  of  number  of  films  produced  was  rrom  one  to  two  thousand.  The 
average  number  of  persuasive  films  produced  was  twenty  nine  (Range  =  1  to  200). 
For  the  persuasive  films,  the  average  film  length  was  18.3  minutes.  The 
shortest  persuasive  film  was  reported  to  be  two  minutes.    The  longest  was  30 
minutes.    There  were  a  large  number  of  twenty-eight  minute  films  reported, 
probably  because  this  was  a  popular  length  for  films  that  were  to  be  broadcast 
on  television.    Film-makers  reported  working  in  production  companies  with  an 
average  of  eleven  employees.    The  smallest  company  was  a  one-person  free  lance 
operation.    The  largest  employed  thirty  five. 

Thirty  seven  percent  of  the  film-makers  reported  that  they  had  no  formal 
school  training  in  film-making,  only  on-the-job  training.    Sixteen  percent 
had  some  college.    Tv.enty-one  percent  had  bachelors  degrees.    Twenty -one 
percent  had  masters  degrees  or  more,  and  five  percent  reported  that  they  had 
attended  a  trade  school.    Only  nine  percent  reported  having  any  formal  training 
in  producing  persuasive  filmst    A  large  number  of  colleges  and  universities 
were  mentioned  by  the  respondents  when  they  were  asked  to  indicate  what  school 
they  attended.    The  only  institutions  mentioned  more  than  once  were  Columbia, 
Harvard,  Iowa,  CI ty  University  of  New  York,  UCLA,  and  USC. 

The  definition  of  a  persuasive  film  used  for  this  study  was  considered 
appropriate  by  seventy  eight  percent  of  the  film-makers  who  answered  the  FMS. 
Almost  without  exception  those  who  did  not  like  the  definition  thought  that 
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it  was  too  narrow  and  should  be  expanded  to  include  broadcast,  non-educational 
uses  of  films.    (The  definition  used  for  this  study  was:    A  persuasive  film 
is  a  training  or  educational  film  that  has  influencing,  persuading  or  changing 
of  attitudes  as  its  primary  purpose.) 

Most  respondents  thought  that  the  market  for  persuasive  films  would 
increase  in  the  future  (73%),  and  that  about  40%  of  the  educational  film 
market  was  for  films  that  persuade  rather  than  inform.    The  average  cost  of 
a  10  minute  persuasive  film  was  estimated  at  $29,000  or  $2900  per  minute. 
(Range  =  $13,000-$65,000  per  10  minute  film).    This  price  was  estimated  as 
being  only  slightly  higher  than  for  an  informative  film  of  the  same  length. 

Persuasive         Production  Techniques 

One  of  the  major  goals  of  this  study  was  to  determine  how  film-makers 
would  go  about  producing  a  film  when  persuasion  was  their  goal.  Film-makers 
responding  to  the  FMS  considered  persuasive  films  to  be  planned  and  produced 
a  little,  to  somewhat,  differently  than  other  educational  films.    One  major 
difference  was  the  importance  of  a  pre-script  writing  target  audience  assess- 
ment that  most  film-makers  considered  critical  to  the  success  of  their  persua- 
sive films.    Technical  quality  of  persuasive  films  was  considered  important, 
btit  only  slightly  more  so  than  for  any  film.    The  "outs"  ratio  for  persuasive 
motion  pictures  was  estimated  at  being  only  slightly  greater  than  for  infor- 
mative films. 

In  order  to  determine  the  production  techniques  that  were  considered 
most  effective  for  persuasive  films,  several  groupings  of  procedures  were 
presented  in  the  FMS  for  the  film-makers  to  rate.    The  results  of  this  rating 
process  follows. 
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i.    WHEN  COMPARING  PERSUASIVE  FILMS  TO  OTHER  EDUCATIONAL  FILMS  HOW  IMPORTANT 
IS  IT  TO: 
Rank 

most        1.  use  motion  rather  than  static  actors,  objects,  or  graphics 
important 

2.  use  believable     realistic  scenes,  events,  and  actors  rather 
than  abstract  ones 

3.  present  new  information  on  the  topic 

4.  use  an  arousing,  or  dramatic  musical  score 

5.  use  many  rather  than  few  scenes 

6.  produce  a  shorter  rather  than  longer  film 
least 

important    7.  use  color  rather  than  black  and  white 

II.    HOW  WOULD  YOU  RATE  THE  FOLLOWING  TECHNIQUES  IN  TERMS  OF  THEIR  LIKELIHOOD  OF 
INFLUENCING  YOUR  AUDIENCE? 
Rank 

most        1.  conduct  a  target  audience  pre-assessment 
effective 

2.  hire  professional  actors  rather  than  amateurs 

3.  present  new  information  on  the  topic 

4.  have  people  in  the  film  that  are  as  similar  to  the  target 
audience  as  possible 

5.  include  a  teacher's  guide  with  the  film  to  use  during  follow-up 
discussions 

6.  use  testimonials  from  the  "man  on  the  street" 

7.  hire  a  big  name  star  to  promote  your  position 

8.  present  inspirational  messages 

9.  use  title  scenes  to  present  verbal  information  visually 
least 

effective  iO.  use  graphs  and  charts  for  presenting  facts 
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III.    RATE  THE  FOLLOWING  CHARACTERISTICS  OF  FILMS  IN  TERMS  OF  THEIR  IMPORTANCE 
FOR  USE  IN  A  PERSUASIVE  FILM. 
Rank 

effective    1.  attempt  to  "arousen  tha  audience  intellectually,  sexually,  or 
techniques 

emotionally 

2.  be  as  realistic  in  presenting  the  story  as  possible 

3.  make  the  film  "fun"  to  watch 

4.  present  facts 

5.  be  as  non-verbal  as  possible 

6.  use  physically  attractive  actors  and  actresses 

7.  present  both  sides  of  an  argument 

8.  use  animation 

9.  use  talking  faces 

10.  scare  the  audience  by  presenting  the  dire  consequences  of  not 

not  following  the  recommendations  presented  in  the  film, 

ef f ecti  ve 

techniques  11.  use  many  written  scenes 

When  asked  to  rank  three  general  statements  concerning  how  important  each 
was  for  a  persuasive  film,  the  film-makers  considered  the  need  to  arouse  the 
viewer  emotionally,  or  to  promote  some  action  in  the  viewer  relative  to  the 
content  of  the  persuasive  film,  as  the  most  important  of  the  three  presented. 
The  technical  quality  of  the  film,  and  the  need  to  present  information  in 
the  film  were  not  considered  as  important  as  behavioral ly  involving  the 
viewer  in  the  message  of  the  motion  picture.    In  other  words,  the  film-makers 
considered  the  behavioral  component  of  attitude  to  be  more  important  in 
attitude  change  than  the  affective  or  cognitive  components  (Zimbardo  and 
Ebbeson,  1970). 
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Because  the  production  of  persuasive  films  is  considered  controversial 
by  iome,  several  questions  were  included  in  the  FMS  to  determine  what  film- 
makers thought  about  the  propriety  of  producing  films  that  were  meant  to 
persuade  rather  than  to  inform.    Most  considered  persuasive  films  to  be  much 
more  exciting  to  produce  than  other  types  of  motion  pictures.    Only  10% 
reported  ever  having  problems  with  the  morality  of  producing  attitude  change 
films.    However,  most  indicated  that  they  would  refuse  to  produce  a  film  that 
was  intended  to  promote  a  position  that  they  did  not  believe  in. 

When  asked  to  evaluate  the  success  of  their  films,  the  respondents  to 
the  FMS  were  a  little  unsi     of  the  impact  their  motion  pictures  had,  even 
though  they  considered  their  films  to  be  often,  to  usually,  successful.  When 
asked  to  indicate  how  they  determined  if  their  films  actually  changed  attitudes, 
film-makers  reported  that  they  looked  to  the  following  indicators: 


1 .  unsolicited  letters 

24% 

(percent  of  film-makers  who  indicated 

2.  sales 

17% 

this  was  how  they  evaluated  the 

3.  results  of  contests 

16% 

impact  of  their  persuasive  films) 

4.  informal  surveys 

13% 

5.  comments  from  col^egues 

13% 

6.  intuition 

8% 

7.  no  way  of  knowing 

7% 

8.  formal  experiments 

2% 

Seventy-three  percent  of  the 

film-makers  who  answered  this  survey  thought 

that  additional  information  about  persuasive  film  making  was  needed. 
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DISCUSSION  OF  RESULTS 


As  stated  above,  the  major  purpose  of  this  study  was  to  partially 
validate  the  six  guidelines  for  designing  instruction  when  attitudinal  out- 
comes were  desired  (Simonson,  1979).    Based  on  the  results  of  the  FMS  it  is 
possible  to  point  to  several  techniques  that  film-makers  considered  important 
or  effective  for  persuasive  film  making.    These  techniques  were  directly 
related  to  Simonson's  guidelines. 

First,  a  target  audience  pre-assessment  was  identified  as  a  very  important 
pre-script  writing  procedure.    A  pre-assessment  of  the  target  audience  would 
supposedly  allow  the  film-maker  to  tailor  the  content  of  the  film  so  that  it 
would  be  relevant  to  the  audience  (Guideline  #1),  and  sothat  new  information 
could  be  presented  (Guideline  #2). 

Film-makers  considered  movement  in  scenes,  and  the  use  of  believable, 
realistic  action  and  events  as  important  wher  persuasion  was  desired.  This 
finding  supports  the  general  intent  of  Guidelines  #1  and  #3.  Film-makers 
also  considered  the  presentation  of  new  information  about  the  topic  to  be  an 
important  consideration  for  a  persuasive  motion  picture  (Guideline  #2). 

Generally,  professional  actors  were  preferred  to  amateurs,  probably 
because  they  would  be  able  to  portray  their  roles  more  realistically 
(Guidelines  #1  &  #3).    Also,  actors  and  actresses  in  persuasive  films  were 
considered  most  likely  to  be  effective  if  they  were  as  similar  to  the  members 
of  the  target  audience  as  possible,  according  to  the  film-makers  surveyed. 
This  was  probably  so  the  viewer  would  identify  with  the  actors  and  with  the 
persuasive  messages  they  were  delivering  (Guidelines  #1  &  #3). 

The  film-makers  surveyed  thought  that  a  teacher's  guide  with  post-viewing 
discussion  questions  was  fairly  important  in  supplementing  the  persuasive 
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impact  of  the  film  itself  (Guideline  #5).    The  "testimonial "  and  the  use  of 
big  name  stars,  both  commonly  used  techniques,  were  considered  somewhat  less 
effective  than  some  other  procedures. 

Arousing  the  viewer  seemed  to  be  a  highly  desirable  goal  for  a  persuasive 
film  (Guideline  #6).    This  was  accomplished  b>  t^e  way  content  was  organized 
and  presented,  through  the  use  of  physically  attractive  actors  and  actresses, 
through  the  use  of  a  dramatic  musical  score,  or  by  using  appropriate  filming 
techniques.    Generally,  film-makers  considered  the  involvement  of  the  viewer 
in  the  message  of  the  film  as  one  of  the  most  effective  techniques  for  per- 
suasion.   If  a  viewer  became  involved  in  a  film's  message  intellectually, 
because  it  promoted  thinking  about  the  topic,  or  behaviorally,  because  the 
viewer  acted  on  the  message  of  the  motion  picture,  the  possibility  of  attitude 
change  in  the  direction  advocated  was  considered  as  highly  probable. 

Based  on  the  FMS  results  reported  above,  it  would  seem  that  there  were 
several  ingredients  agreed  on  by  film-makers  as  being  likely  to  promote 
attitude  change  when  they  were  included  in  the  planning  or  production  of 
persuasive  films.    Techniques  considered  important  for  successful  persuasive 
films  were  that  they  should: 

•  be  planned  based  on  the  results  of  a  target  audience  assessment 

t  be  arousing  and  designed  to  promote  in  the  viewer  some  action,  either 
intellectual  or  behavioral 

•  be  written  to  present  new  information    to  the  viewer  on  the  topic 

•  be  realistic  and  believable    to  the  viewer 

•  be  planned  to  include  motion  and  action  in  scenes  rather  than  static 
visuals 

•  be  enjoyable,  or  fun,  to  watch 

•  be  produced  using  professional  actors  rather  than  amateurs,  and  these 
actors  should  be  identifiable,  similar  and  realistic  to  the  target  audience 
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t  be  planned  to  be  as  non-verbal  as  possible 

•  be  used  with  follow-up  discussions  as  outlined  in  a  teacher's  guide 
that  should  accompany  the  film 

This  hypothetical  persuasive  film  should  be  no  longer  than  necessary, 
anH  have  a  budget  of  about  $3000  per  minute.    Technical  quality  would  be 
important  for  this  motion  picture,  but  only  slightly  more  so  than  for  any 
film.    The  "outs"  ratio  would  probably  be  slightly  greater  for  this  film  than 
for  a  regular  informative  film  of  the  same  length. 

Techniques  not  considered  important  or  effective  for  persuasive  films 

were : 

•  the  use  of  color  rather  than  black  and  white 

•  the  film  length 

•  the  use  of  graphs,  charts,  and  other  written  scenes 

•  the  use  of  "scare"  tactics  that  would  attempt  to  show  the  dire 
consequences  of  not  adhering  to  the  message  of  the  persuasive  film 

•  the  use  of  talking  faces 

•  the  use  of  animation 

•  the  use  of  inspirational  messages 

Generally,  it  was  thought  that  an  effective  persuasive  film  was  one  that 
was  believable  and  realistic,  presented  new  information,  was  fun  to  watch r 
promoted  involvement  or  action  in  the  viewer,  was  more  visual  than  verbal, 
and  was  used  correctly  by  the  teacher. 

Guidelines  #4  was  difficult  to  evaluate  within  the  limitations  of  a 
mailed  survey  such  as  the  FMS.    The  only  "learners"  involved  in  the  planning 
and  production  of  commercial  persuasive  films  would  be  the  film-makers  them- 
selves.   Question  #11  of  the  FMS  was  included  to  determine  if  film-makers  > 
believed  in  the  messages  presented  in  the  persuasive  motion  pictures  they 
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produced.    According  to  Guideline  #4,  if  a  person  participated  in  the 
behavioral  act  of  planning  and  producing  of  a  persuasive  cilm  their  attitudes 
would  be  likely  to  come  in  line  with  the  position  advocated  in  the  motion 
picture.    Eighty  three  percent,  of  the  film-makers  surveyed  stated  that  they 
usually  or  always  believed  in  the  messages  of  their  films.    One  even  stated 
that  often  "...I  changed  my  mind  during  production. 11 

While  it  is  possible  that  film-makers  may  avoid  producing  films  that 
advocuue  ideas  contrary  to  their  own  previously  held  beliefs,  it  would  seem 
just  as  likely  that  the  active  involvement  they  had  in  the  pKnning  and 
production  of  persuasive  films  might  havo  prompted  them  into  more  strongly 
accepting  the  message  presented  in  their  motion  pictures.    The  act  of  per- 
suading persuajes,  and  Guideline  #4  is  supported. 

Certainly,  the  results  and  conclusions  of  this  study  should  be  somewhat 
suspect.    Film-makers  are  an  independent  group.    Several  commented  on  their 
FMSs  that  the  questions  asked  were  superficial  and  did  not  get  to  the  "real" 
issue  of  persuasive  film-making.    One  even  celled  the  study  "stupid". 
Hopefully,  this  evaluation  was  incorrect.    It  would  be  just  as  incorrect  to 
attempt  to  use  the  techniques,  procedures  and  recommendations  found  above  as 
a  perscription  for  persuasion.    Rather,  this  ^nfornation  is  intended  as  a 
guide  for  further  research.    The  most  obvious  next  step  would  be  to  evaluate 
actual  films  tb=it  were  designed  to  persuade,  and  then  to  identify  how 
successful  they  were.    Techniques  used  in  successful  motion  pictures  could 
then  be  compared  to  the  results  reported  here.    The  ultimate  objective  would 
be  to  determine  if  there  are  obvious  procedures  that  if  included  in  mediated 
instruction  would  contribute  to  desirable  attitudinal  outcomes. 

Attitude  formation  ana  change  are,  and  will  continue  to  be,  important 
goals  Df  education.    As  society  becomes  increasingly  complex,  the  need  to 
promote  socially  acceptable  ideas  v:ill  become  criticallv  Hportant. 
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FILM-MAKER'S  INVENTORY 


DEFINITION*    When  completing  this  questionnaire,  remember  that  for  oui  purpose  a  Persuasive  Film  is  a  training 
or  educational  film  that  has  influencing,  persuading  or  cianging  attitudes  as  its~l)rimary  purpose 


PART  I:    GENERAL  INFORMATION 

)      Is  film-making  your  primary  method  of  employment?        Yes  1002 


No 


If  #1  was  yes,  hew  many  years  have  you  been  a  film-maker    as  the  primary  method  of  your 
employment?    '     x  =  18.6  years       RANGE  =  1-*  40 
(years) 


How  old  are  you7 


x  ;  46  4 
(years) 


RANGE  =  25 


68 


4     What  is  your  sex7        M  9U      F  _9% 

5^f  What  type  of  formal  training  in  film-making  have  you  had?    (Check  all  that  are  relevant  ) 


>  Some  col  lege  16% 
♦Bachelors  degree  21% 
♦Masters  degree,  or  more  21  % 
♦  Trade  school  5% 
♦No  school  training,  only  ^7V 
on-the-job  training   

Name  and  location  of  college,  school  you  attended,  if  any. 

Mentioned  more  than  once-    USC  HARVARD 

CUNY  COLUMBIA 
UCLA  IOWA 


(school ) 
(location)- 


6.  Have  you  had  any  formal  training  in  producing  strictly  persursive  educational  films  rather  than 
informative  or  "how-to"  films?        Yes     9%       No  91% 

If  yes,  explain  what  kind. 

7.  How  large,  in  numbers  of  full-time  employees,  is  the  fi lm-m  iking  company  where  you  work? 

(number  ~f  employees)  X     ^  ^        RANGE  1— ►  35 

8.  How  many  films,  of  all  types,  have  you  been  in  charge  of  producing7 


x  *  142  6 
(Number) 


RANGE  =  1- 


2000 


9     How  many  persuasive  education  films  have  you  been  in  charge  of  producing?    x   =  29.3    RANGE  =  1—>  200 

(Number) 

10.  What  was  the  average  length  of  the  persuasive  educational  films  you  have  produced?    x  *  18.3     RANGE  = 

(In  minutes)  2  — >  30 

11.  How  would  you  estimate  the  market  for  persuasive  films  will  change  in  the  next  10  years? 
(Check  one) 

♦  increase  considerably  43% 

♦  increase  a  little  30% 

♦  stay  about  the  same  20% 

♦  decrease  a  little  6% 

♦  decrease  a  lot  1% 

12.  What  percentage  of  the  educational/instructional  film  market  is  for  films  that  persuade  rather 
than  those  that  inform?    (Check  one) 


♦  10%  or  less 

♦  n-40% 

♦  41-59% 

♦  60-89% 

♦  90%  or  pore 


20% 


40% 
2Q% 


13.    In  your  opinion,  do  you  feel  our  definition  of  a  persuasive  film  is  a  valid  one?     Yes    78%   Ho  22% 
If  not,  could  you  give  us  a  different  one? 
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14.    What  do  you  estimate  would  be  the  average  cost  of  a  10  minute  persuasive  educational  film? 

x  «  29.200        RANGE  *  13.000  65,000 
(estimated  cost) 

15     How  would  the  cost  of  a  average  10  minute  persuasive  film  compare  to  an  informative  educational 
film  of  the  same  length?    (Check  one) 

5  cost  a  Tot  more 

4  cost  a  little  more   

3  cost  about  the  same   - 

2  cost  a  little  less  x  =  3-69 

1  cost  a  lot  less 


PART  II      PERSUASIVE  FILM  PRODUCTION 

1     Do  you  feel  that  persuasive  f ■ ims  are  planned  and  produced  differently  than  other  educational 
films?    (Check  one) 

5  very  differently   

4  somewhat  differently   

3  a  little  differently  7  =  3,79 

2  almost  the  same   

1  exactly  the  same   

2.    How  important  is  a  formal,  pre-scnpt  writing,  target  audience  assessment  in  the  production 
of  a  persuasive  film.    (Cneck  one) 

5  critical  to  success   

4  .mportant  but  not  critical   

3  good  Idea,  if  possible   

2  only  in  rare  instances   x  " 

1  not  necessary,  the  techniques 

are  basically  the  same   

3  Wben  comparing  persuasive  films  to  other  educational  films,  how  important  is  the  technical 
x  quality  (e.g.  color  intensity,  editing)?    (Check  one) 

5  more  critical   

4  more  important  

3  the  same  as  for  any  film   _  -  _ 

2  not  overly  important    x  3  3,59 

1  less  important  than  for 

any  other  type  of  film   

4  When  comparing  persuasive  films  to  other  educational  films  how  important  is  it  to:  (Circle 
one  fGr  each  item) 

Very  Not  very 

important  important 

♦  use  of  many  scenes  to  keep  the  action  moving  5  4  3  2  1     x  =  3.63 

rather  than  few  scenes 

♦  use  of  color  rather  than  black  and  white  5  4  3  2  1     x  -  3.40 

♦  use  of  motion  1n  the  filmed  action  rather  than 

static  actors,  objects  or  graphics  5  4  3  2  1     x  =  4.52 

♦  present  new  information  on  the  topic  5  4  3  2  1     x  =  3.85 

♦  produce  a  shorter  film  rather  than  a  longer  film  5  4  3  2  1     x  =  3.56 

♦  use  believable  or  realistic  scenes,  events  or 

actors  rather  than  abstract  scenes  or  objects  5  4  3  2  1     x  =  4.04 

♦  use  of  an  arousing  or  dramatic  musical  score  for 

the  film  5  4  3  2  1     x  =  3.78 

5  Compare  the  "outs"  ratio  for  persuisive  films  you  have  made  to  general  informative  educational 
films.    (Check  one) 

5  much  greater   

4  greater   

3  about  the  same    x  ^  3  59 

2  less   

1  much  less 
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6  If  you  were  planning  a  persuasive  Mm  how  would  you  rate  the  following  techniques  in  terms  of 
their  increasing  the  likelihood  of  influencing  your  audience7 

1  =  "a  must"  for  persuasive  films 

^  s  nice,  if  possible,  or  appropriate 

3  =  no  more  important  than  for  any  film 

4  =  I  wouldn't  use  at  all 

(Place  the  number  in  the  space  that  most  closely  matches  your  opinion  of  the  importance  of 
each  technique  ) 

x  z — |4S  hire  a  big  name  star  to  promote  your  position  (e  g   George  Brett,  Walter  Cronkite) 
x  r  \  56  inspirational  messages  must  be  presented 

i  =_20]  hire  professional  actors  rather  than  amateurs  or  "whoever  is  available" 

*  '  *  78  conduct  a  target  audience  pre-planning  assessment 

*  =-i-2J  include  a  teacher's  guide  with  film  follow-uo  discussion  questions 
x  *  -%JE  Present  "new"  information  on  the  topic  to  the  audience 

t  ^ve  actors/people  in  the  film  that  are  as  similar  to  the  target  audience  as  is  possible 

x  "  i  ^  use  testimonials  from  the  "man  in  the  street"  (those  affected  by  the  topic  of  the 
persuasive  film) 

1  z  I      use  graphs,  charts  and  other  visual  methods  of  presentinq  factual  information 
x  "  3  00  use  title  scenes  to  present  verbal  information  visually 

7  Several  general  characteristics  of  educational  fiWare  listed  below.    Please  rate  each  as  to 
whether  it  would  be  one  you  might  consider  important  for  a  persuasive  film 

1  =  an  excellent  tecH-  que  for  persuasion 

2  =  OK  for  any  film 

3  =  not  a  good  procedure  if  you  want  to  oersuade 

*  ^  1  40  make  the  film  "fun"  to  watch 

x  =.  2  • 48  "scare"  the  audience  by  presenting  the  dire  consequences  of  not  followino  the  recommpn- 

dations  of  the  fi 1m 
x  -  2.17  use  "animation" 


x  =  2.43  use  "talking  faces" 
=_JL16  attempt  to  "arouse"  the  audience  intellectually,  sexually,  or  emotionally 

*  =  1  86  use  physically  attractive  actors  or  actresses  at  critical  points 
x  =  1 .42  present  factual  information 

*  \JL1Z  be  as  realistic  in  presenting  the  story  as  possible 

f  =  ?  °Q  oresent  both  sides  of  an  argument  and  let  the  viewer  reach  his/her  own  conclusions 

*  -  ?  67  use  many  title  (written  information)  scenes 

,x  =_L28  be  as  "non-verbal"  as  possible  (i.e.  use  as  few  words  as  possible) 

S     Please  rank  the  three  statements  in  order  of  their  importance  for  a  persuasive  film 

1  =  most  important 

2  =  next  in  importance 

3  =  least  important  of  the  three 

(Rank  1,  2,  or  3     Use  each  rank  only  once) 

*  =  |  37  the  technical  quality  of  film-making  techniques  used  in  the  film  must  be  exemplary 

x  rJL_ll  the  f'lm  must  present  considerable  information  to  the  viewer  about  the  topic  so  that 

informed  decisions  can  be  made 
x  =_Lil  the  film  njst  arouse  viewer  emotionally  or  promote  some  action  in  the  viewer  relative 

to  the  topic  presented  in  the  persuasive  film 

9.    As  a  film  maker,  how  professionally  exciting  is  it  for  you  to  produce  persuasive  films, 
rather  than  regular  educational  films7    (Check  on«) 

5  rnuch  more  exciting 

4  more  exciting  ~~" 

3  about  the  same    x~  =  4  25 

2  less  exciting 

1  not  much  fun  at  all   

10     Have  you  ever  had  any  problems  with  the  morality  of  producin^  films  that  are  primarily 
intended  to  persuade  rather  than  inform?    (Check  one) 

♦  yes  10% 

♦  sometimes  20% 

♦  no  "  7Q% 

Please  explain  your  answer 
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11  After  you  have  produced  a  persuasive  film  do  you  generally  feel  strongly  supportive  of  the 
persuasive  message  of  the  film  or  do  you  usually  remain  detached  from  the  content  of  films 
you  produce?    (Check  one) 

4  i  always  "believe  1n'\the  messages  of  my  films 

3  I  usually  think  the  messages  I  present  are  correct  ones  - 

2  Some  messages  I  produce  films  about  affect  me,  and  some  do  not  ~~~~  x  =  3  23 

1  I  never  become  involved  with  the  content  of  my  films 
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Do  you  feel  your  persuasive  films  have  been  successful  in  changing  attitudes  or  opinions  of 
viewers?    (Check  one) 


5  always  successful 
4  usual ly  successful 
3  often  successful 
2  sometimes  successful 
1  no  way  of  knowing 


x  =  3  27 


13     How  do  you  know  if  your  films  are  successful  at  persuading?    (Check  all  relevant  methods  y*' 
have  used) 

♦  formal  experimentation  2% 

♦  informal  surveys  and  follow-up?  13% 

♦  unsolicited  letters  and  comments 

from  viewers  24% 

♦  sales  of  your  persuasive  films  J7% 

♦  results  of  contents  and  screenings  \$% 

♦  comments  from  other  f^lm-makers  13% 

♦  intuition  q% 

♦  no  way  of  knowing  7% 

♦  others,  please  11st 


14.  In  your  opinion,  do  f^m-makers  need  more  information  about  the  techniques  for  producing  films 
that  persuade?    (Check  one) 

♦  yes,  film-makers  need  a  lot  more  information  43% 

♦  some  additional  Information  is  always  nice  20% 

♦  no  more  than  information  about  any  other  type  of  film  27% 

♦  film-makers  probably  know  more  about  persuasive  films  0% 

than  other  types   q%__ 

♦  it  is  a  waste  of  time  to  try  to  find  out  more  on  this 

topic  Qft 

15.  Who  purchases  persuasive  films  that  you  have  produced?    (Check    all  that  are  relevant) 

♦  individual  school  districts  12% 

♦  reqlonal  education  agencies  1Q% 

♦  university  film  libraries  13% 

♦  governmental  agencies  "  18% 

♦  businesses  16%" 

♦  professional  or  trade 

associations  15% 

♦  individuals  1% 

♦  film  distribution 

conpames  15% 

♦  othe  • 


16     Whe  1  you  think  of  film-makers  who  produce  persuasive  filr.s  who*;  do  you  think  of7 

(name)  "  (address) 

17.  Are  you  aware  of  any  formal  training  programs,  schools,  institutes,  or  materials  that  give 
specific  advice  to  film-makers  who  wish  to  make  persuasive  rather  than  other  types  of  films? 
If  so,  where  or  what  are  they? 

Yes    No    If  yes,  would  you  give  nr>re  Information? 

18.  Could  you  supply  us  with  the  title  of  one  exemplary  persuasive  film  that  you  know  about? 

(title)  (distributor) 
YOUR  NAME  YOUR  ADDRESS 
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I.  Introduction 


At  this  time  there  appears  to  be  a  shortag?  of  periodical  literature 
with  a  research  base  that  is  concerned  with  media  management.    There  are  some 
sources  of  information  such  as  textbooks,  periodicals,  academic  journals, 
dissertations,  formal  and  informal  courses,  and  the  networks  the  media  managers 
have  created.    But  there  is  little  experimental  research  being  reported  on  the 
subject,  nor  is  there  much  action  research,  nor  are  there  many  reports  of  field 
studies,  nor  are  there  adequate  reports  of  Historical  developments,  nor  are 
there  adequately  developed  surveys  (either  through  valid  and  reliable  question- 
naires or  through  the  more  complex,  more  time-consuming,  and  potentially  more 

valuable  structured  interviews)  for  the  media  manager  to  use. 

Yet,  media  managers  who  are  busy  in  their  every-day  work,  who  must  be 

eclectic  in  their  knowledge,  and  who  must  know  something  about  a  great  number 
of  subjects  need  the  results  of  research  available  and  obtainable.    This  re- 
search needs  t.«  be  reported  concisely,  with  an  adequate  synthesis,  and  with 
potential  fcr  generalizabi 1 i ty.    Its  generic  components  should  have  implications 
for  contemporary  practice  and  should  be  able  to  be  applied  to  a  variety  of 
situations.    Consequently,  the  question  that  needs  to  be  answered  is:  Where 
is  the  literature  that  provides  research  results  that  are  apropos    to  the  time- 
pressed  practitioner? 


The  discussion  that  follows  is  focused  on  the  available  periodical  litera- 
ture and  only  a  few  of  the  available  periodicals  are  examined  J 


Periodicals  were  chosen  because  they  are  issued  most  frequently  and  are 
generally  included  with  association  memberships.    The  selection  of  the 
periodicals  was  an  arbitrary  decision  made  by  this  writer. 


II.    What  research  is  presently  available  to 
the  media  manager? 
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A.    The  Educational  Communication  and  Tecnnology  Journal  has  continued 
its  orientation  toward  reporting  experimental  research.    It  has  continued  the 
work  of  its  predecessor,  Audiovisual  Communication  Review.    Suffice  it  to 
say  that  the  Journal  does  not  focus  on  media  management , and  that  it  takes 
effort  to  find  articles  that  have  any  immediate  relationship.    Of  course, 
all  articles  in  the  field  of  educational  communications  and  technology  have 
at  least  some  tangential  connection  <jr  we  would  not  be  able  to  belong  to  a 
single  organization  with  a  common  name. 

Clearly,  the  readers  of  the  Journal  do  have  something  in  common.    But  to 
find  immediate  application  to  the  problems  inherent  in  media  management  in  ECU, 
one  does  have  to  search.    For  example,  it  is  indeed  good  to  know  about  "Inter- 
action Between  Locus  of  Control  and  Three  Pacing  Procedures  in  a  Personalized 

2 

System  of  Inttruction  Course,"     but  it  is  not  absolutely  essential  unless  one 
stretches  the  essential  responsibilities  of  the  media  manager.  Consequently, 
other  than  tangential  applications,  none  of  ECTJ  's  Volume  28,  Numbers  1-4 
(Spring,  Summer,  Fall,  Winter,  1980)  had  articles  that  help  media  managers  to 
handle  tomorrow's  problems.    Nor,  in  fairness,  does  ECTJ  attempt  to. 

Indeed,  only  one  article  in  Volume  28,  "Advisement  and  Management 
Strategies  as  Design  Variables  in  Computer-Assisted  Instructions,1^  had  the  word 


Robert  A.  Reiser,  "Interaction  Between  Locus  of  Control  and  Three  Pacing 
Procedures  in  a  Personalized  System  of  Instruction  Course,"  Educational 
Communications  and  Technology  Journal,  Vol.  28  (Fall,  1980),  pp.  194-202 

Robert  D.  Tennyson  and  Thomas  Buttrey,  "Advisement  and  Management  Strategies 
as  Design  Variables  in  Computer-Assisted  Instruction,"  Ibid. ,  pp.  169-176. 
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"management"  in  its  title  and  this  article  was  about  locus  of  control  and 
instructional  design  concepts  and  only  peripherally  about  the  concepts  of 
management . 

So  for  immediate  help  and  generic  potential,  the  media  manager  must  look 
elsewhere. 

B.    The  Journal-  of  Instructional  Development  does  come  closer  to  meeting 
the  immediate  needs  of  the  media  manager.    The  problem  is  that  instructional 
development  is  but  one  of  the  functions  of  the  school,  college,  or  university 
media  manager;  albeit,  an  important  one.    Unless,  of  course,  it  is  clear  that 
instructional  development  i$  the  main  function  of  the  job  —  then  the  media 
manager  should  be  called  something  else.    But  certainly  J  ID  is  of  more  inmediate 
relevance  to  the  media  manager  than  is  ECTJ  even  though  its  main  concern  is 
other  than  management. 

The  Journal  of  Instructional  Development  has  an  Associate  Editor  for 
Case    Study  and  Management  on  the  Editorial  Board  and  there  are  other  department^ 
that  are  related  to  the  concerns  of  the  media  manager.    Additionally,  a  number 
of  the  Consulting  Editors  are  known  for  their  work  in  management.    But  again, 
media  management  is  but  one  focus.    The  article  by  Castelle  G.  Gentry,  HA 
Management  Framework  for  Program  Development  Techniques,"  is  without  a  doubt 
useful.4    But  some  ot  the  other  articles  are  of  less  value  to  the  media  manager 
and  being  short  of  time,  the  media  manager  will  need  to  do  a  lot  of  judicious 
skipping  in  order  to  find  help  solving  everydey  problems. 

C.    The  magazine,  Educational  Technology,  which  is  subtitled:  "The 

4Castelle  G.  Gentry,  "A  Management  Framework  for  Program  Development  Techniques," 
Journal  of  Instructional  Development,  Vol .  4  (  Winter,  1980-81),  pp.  33-37. 


Magazine  for  Managers  of  Change  in  Education,"    has  entire  editions  examining 

general  issues  in  educational  technology,  the  statr  of  the  art,  and  a  variety 

of  special  topics.    Most  of  the  issues  are  of  a  general  nature  and  consider  a 

pot  pourri  of  educational  issues. 

As  an  illustration,  in  the  sane  issue  articles  ma.  be  as  directly  relevant 

as  David  M.  Moore's  "Educational  Media  Professionals'  Perceptions  of  Influence 
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and  Prestige  in  the  Field  of  Instructional  Technology:    A  National  Survey, 
and  Warren  S.  Williams,  Robert  Smith  and  Wayne  Fsch's  Using  New  Computer  Soft- 
ware Products  to  Manage  and  Report  Educational  Data,'^  or  be  sorething  as 
estoteric  as  George  A.  Sprague's  "Cognitive  Psychology  and  Instructional  Develop- 
ment:   Adopting  a  Cognitive  Perspective  for  Instructional  Design  Programs  in 
Higher  Education . " 

Educational  Technology  contains  articles  that  report  experiments,  surveys, 
case  studies,  and  there  are  essays.    As  with  *ny  publication  with  such  diversity, 
the  quality  can  vary.    Much  of  Educational  Technology,  however,  is  applicable  to 
the  media  manager  and  some  of  the  articles  will  help  the  media  manager  with  imnedia* 
problems. 

D.    The  official  publication  of  the  Association  cor  Educational  Communicatioi 
and  Technology,  Ins true ti onal  Innovator,  contains  a  number  of  news  items  and 
special  features. such  as:  "Clips,"  "Feedback,"  "Speak  Out,"  "Notes  From  the  Field, 
"Instructional  Resources,"    "News  Products,"  and  editorials.    The  periodical 


David  M.  Moore,  "Educational  Media  Professionals'  Perceptions  of  Influence  and 
Prestige  in  the  Field  of  Instructional  Technology:    A  National  Survey," 
Edurational  Technology,  Vol.  XXI  (February,  1981),  pp.  15-23. 

°Warren  S.  Williams,  Robert  Smith,  and  Wayne  Esch,  "Using  New  Computer  Software 
Products  to  Manage  and  Report  Educational  Data,"  Ibid, ,  pp.  46-51. 

^Gregory  A.  Sprague,  "Cognitive  Psychology  and  Instructional  Development: 
Adopting  a  Cognitive  Perspective  for  Instructional  Design  Programs  in  Higher 
Education,"  Ibid.,  pp.  24-2? 
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is  essentia1  to  anyone    in  educational  communications  and  technology.    It  is 
aimed  at  *  general  audience  so  its  direct  applicability  to  the  media  manager  varies 
depending  on  the  timeliness  of  the  ar.icles  and  the  focus      a  specific  issue. 
Few  of  the  articles  are  based  on  systematic  research  which  does  not  necessarily 
reduce  their  value,  but  does  reduce  their  generic  potential. 

E-    The  Division  of  Education:  1  Media  Management  Newsletter  is  published 
quarterly  by  the  Association  for  Educational  Communications  and  Technology 
Division  of  Educational  Media  Management.    For  a  "newsletter"  is  is  exceedingly 
well  done  and  spans  a  number  of  issues  of  concern  to  media  managers.    For  example, 
R.  Kent  Wood  and  Don  C.  Smellie's  article,  "Videodisc:    Implications  and  Antic- 
ipated Effects  on  the  Field  of  Media  Management,"8  relates    videodiscs  directly 
to  management  as  the  title  suggests.    Another  Article  in  the  same  issue  does 
the     ie  thing  with  microcomputers,  Ronald  F.  Boehm's  "Microcomputers  and  Media 
Manager."       In  addition,  Barbara  B.  Minor  from  ERIC  Clearinghouse  on  Information 
Resources  at  Syracuse  University  has  done  a  valuable  section  on  "ERIC  Resources  < 
foi  Media  Management,"  in  recent  issues. 

The  Newsletter  is  not,  however,  research  based  nor  does  it  pretend  to  be. 
Consequently,  the  question  needs  to  be  asked:    Is  there  a  void  in  the  reported 
research  aimed  toward  media  managers?    The  one  publication  destined  for  media 
managers  as  a  specific  audience  is  not  research  based  and  the  oth-r  publications 
that  do  have  some  applications  and  are  research  based  are  really  serving  either 
more  general  or  more  esoteric  audiences.    Where  does  the  media  manager  then  go? 
What  is  a  possible  model  for  reporting  research  in  a  concise,  usable  format? 


g 

R.  Kent  Wood  and  Don  C.Smellie,  "Videodisc:    Implications  and  Anticipated  Effects 
on  the  Field  of  Media  Management,"    Division  of  Educational  Media  Manaqement 
Newsletter,  Vol.  VIII  (Winter,  19F'\  pp.  4-5,  1,3,  16.  

g 

Ron^d  F.  Boehm,  "Micorcomputers  and  the  Media  Manager,"  Ibid. ,  p.  6. 
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III.    A  Possible  Model 


The  model  of  writing  for  media  managers  as  proposed  here  is  that  the  articles 
(net  all  of  them,  of  course,  there  is  nothing  wrong  with  essays)  be  research 


related  to  an  important  concern  of  managers  at  the  local  level.    In  order  to 

provide  such  a  paradigm,  I  have  re-written  for  1981,  an  article  that  was  orginally 

published  in  1:75  entitled:    "Media  arid  the  School  Principal,"11 

The  reason  this  article  was  chosen  was  because  of  the  large  number  of 

requests  for  reprints  and  the  fact  that  it  was  also  printed  in  the  Region  12 

Media  Newsletter  which  serves  the  Intermediate  School  Districts  of  Barry,  Branch, 

12 

Calhoun,  Kalamazoo,  and  St.  Joseph's, Michigan.       It  is  assumed  that  the  requests 
for  reprints  and  the  request  to  print  the  article  in  the  Region  12  Media  Newsletter 
is  an  indication  that  the  article  was  of  some  use  and  that  the  article  was 
viewed  as  being  of  value  to  others. 

Specifically,  the  article  addresses  the  possible  avenues  that  people 
interested  in  propagating  educational  communications  might  take  in  attempting 
to  *r\r  uence  the  school  principal.    This  is  a  concern  of  daily  importance  facing 
media  managers.    The  article  provides  some  research  support  to  bolster  the  thesis 
that  is  posited.    The  revised  article  follows. 


If  the  term  research  is  too  strong  or  open  to  too  many  interpretations,  then 
maybe  the  term  "evidence-based"  clarifies  what  I  mean.    The  authors5  should 
cite  the  evidence  and/or  research  that  they  are  using  to  support  their  argument. 
This  makes  a  case  study  article,  for  instance,  potentially  more  generic. 

John  Splaine,  "Media  and  the  School  Principal,"  Audiovisual  Instruction,  Vol. 
20  (October,  1975),  pp.  12-13. 

John  Splaine, "Media  and  the  School  Principal,"  Region  12  Media  Newsletter, 
1  (January  ,  1977),  pp.  5-6. 
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In  addition,  they  should  be  concise,  be  clearly  written,  and  be 
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Elementary  and  secondary  school  principals  hold  crucial  positions  in 
relation  to  the  introduction,  use,  and  continued  growth  of  educational  media  in 
the  public  schools. 

School  principals,  through  their  formal  as  well  as  their  informal  powers, 
have  a  significant  influence  on  doI icy-making  at  the  building  level.    If  the 
principal  is  convinced  of  the  effectiveness  of  media,  then  the  job  of  the  media 
director  i..  influencing  shoo!  policy  is  facilitated.    To  make  the  point  even  more 
cogent:    in  order  to  receive  adequate  funds,  the  media  director  must  influence 
the  school  princi  pal . 

Principals  must  realize  the  potential  of  educational  media.    The  principal 
is  instrumental  at  the  building  level  and  many  times  the  media  director's  only 
link  with  the  District  and  County  policy-makers.    No  one  willingly  allocates 
scarce  resources  unless  he  or  she  personally  believes  in  the  project  or  so  re- 
spects the  advocates  of  a  given  project  that  the  advocate's  opinions  alone  are 
seen  as  an  adequate  reason  to  support  funding. 

"\       The  principal's  powers  and  opinions  are  importar.t,  as  media  directors  must 
know,  and  they  must  be  continually  nurtured.    As  suggested  above,  one  of  the 
ways  to  influence  building  principals  is  through  the  prestige  of  one's  position 
and  through  one's  actions.    Consequently,  if  the  media  director  is  considered  by 
others  to  be  a  person  of  worth,  if  his  opinions  are  taken  into  serious  consideration 
if  he  is  on  the  ccuncils  of  influence  in  the  school  (formal  and  informal);  then 
the  job  of  influencing  policy   decisions  and  of  influencing  the  resultant  funding 
decisions  is  considerably  eased.    Bui  the  preceding  statement  contains  a  lot  of 
"1fs.  ' 

Of  course,  the  more  difficult  task  is  to  convince  the  principals  of  the 
worth  of  educational  media  in  order  to  effect  positive  policy  decisions.    How  can 


this  be  accomplished? 

The  following  are  a  variety  of  procedures  that  can  be  used  in  influencing 
the  school  principal.    They  are  neither  hierarchial  nor  do  they  constitute  a 
concatenation, 

1.  Having  workshops  in  the  school.    If  the  workshops  are  effective  (and 
hopefully  the  principal  would  be  involved),  the  message  will  get  to  the  principal 

2.  Encouraging. university  professors  who  teach  courses  and  workshops  for 
school  principals  to  use  media  in  their  courses  and  workshops.    The  old  maxim 
applies  here  "You  teach  the  way  you  were  taught." 

3.  Seeing  that  principals  examine  materials  that  advoca,te  and  explain 
the  use  of  a  variety  of  educational  media.    For  example,  the  recent  literature 
contains  a  number  of  articles  advocating  the  use  of  a  wide  variety  of  media  in 
teaching  and  learning;  and  this  position  is  being  increasingly  supported  by  the 
recent  research  concerning  the  different  hemispheres  of  the  brain  and  their  re- 
spective need  to  be  nurtured.    Media  directors  should  see  that  principals  have  an 
opportunity  to  examine  Instructional  Innovator,  Media  and  Methods.  Educational 
Technology,  as  well  as  the  other  information  sources  which  convey  the  importance 
of  using  a  wide  variety  of  educational  media. 

4.  Showing  student  and  faculty  projects  to  the  principal.  Whenever 
possible,  media  directors  should  see  to  it  that  exemplary  and  typical  student 
and  faculty  projects  are  shown  to  their  principals. 

5.  Helping  the  principal  develop  educational  materials  for  his  or  her  own 
use.    One  of  the  best  ways  to  convince  someone  of  the  ef fecci veness  of  educational 
media  is  to  encourage  and  facilitate  their  use.    If  a  principal  successfully  uses 
a  slide-tape  presentation,  a  film  that  was  produced  in  the  school,  a  well  done 
videotape,  or  even  a  set  of  transparencies  then  he  or  she  will  be  more  inpressed 
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with  the  importance  of  educational  media. 

6.    Encouraging  principals  to  participate  in  educational  media  institutes. 
There  is  some  evidence  to  support  the  assertion  that  probably  the  most  effective 
(although  possibly  the  most  expensive)  means  of  conveying  to  principals  the 
importance  of  educational  media  is  through  institutes  which  involve  them  in  a 
residential  program  for  two  to  eight  weeks.    The  National  Defense  Education  Act  and 
the  Educational  Professions  Development  Act  providea  the  sources  for  funding  such 
13 

institutes. 

Some  of  the  institutes  that  had  been  conducted  under  NDEA  and  EPDA  grants 
were  specifically  designed  for  administrators.    This  writer  was  an  instructor  in 
one  such  institute  at  the  University  of  New  Hampshire  in  1966  under  the  director- 
ship of  the  late  Paul  G.  Spilios.    In  this  Institute  thirty  administrators 
(approximately  one  half  of  the  participants  were  building  principals)  spent  six 
weeks  producing  and  using  educational  media  and  discussing  the  merits  and  im- 
plications of  its  use. 

These  federally-supported  institutes  have  yielded  some  intriguing  results. 
Lewis  v.  Bias,  Donald  G.  Perrin,  and  Clarice  Y .  Leslie  studied  the  effects  of  the 
media  institutes  on  its  participants.14  They  state: 

One  result  of  the  media  institutes  was  to  cause  a  shift  of  some 
of  the  more  highly  trained  media  personnel  from  the  school  building 
level  to  outside  offices.    Except  for  Library-Media  personnel,  the 
school  system  did  not  provide  sufficient  or  adequate  jobs  to  retain 
and  fuly  utilize  all  of  the  media  personnel  trained  by  the  institutes. 
The  reverse  appears  to  be  true  of  county,  district,  and  state  level 
oositions    including  college  instruction.    The  institutes  provided  a 
source  of  trained  manpower  with  experience  in  public  school  teaching. 
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13,.  .    ,ndeed  ironic  that  President  Ronald  Reagan  expects  Secretary  of  "ucetion 

College  PlFk"7~MD . University  of  Maryland,  1*73 
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This  latter  point  is  extremely    important  in  that  these  newly  trained 

administrators  at  the  district  and  county  levels  were  then  in  a  position  to 

influence  policy  and  funding  decisions  at  those  levels.    Significantly,  according 

to  Bias,  Perrin.,  and  Leslie: 

...there  is  an  increase  in  directive-administrative  levels 
responsibilities  of  7.8  percent  and  a  decrease  in  professional 
responsibilities  of  5.9  percent ... .This  suggest  a  substantial  change 
in  job  responsibilities  came  about  as  a  result  of  the  institute 
experience. 

Another  benefit  of  the  institutes  was  that  many  participants 
followed  their  experience  by  conducting  workshops  upon  returning 
to  their  jobs.    Over  25  percent  of  those  attending  workshops  given 
by  graduates  were  principals. 

The  education  and  cultivation  of  principals  in  media  education  is  essential 
to  increase  support. 

Residential  media  institutes,  such  as  those  sponsored  through  the  BDEA  and 
EPDA  legislation,  appear  to  be  the  most  effective  means  to  this  end;  but  the 
institutes  are  expensive,  possibly  impractical  for  a  number  of  principals  and  the 
political  climate  of  the  early  1980 's  is  inimical  to  increased  federal  support 
going  to  such  institutes. 

Consequently,  most  of  the  educators  who  are  interested  in  the  introduction, 
use  and  continued  growth  of  educational  media  may  have  to  use  the  other  methodo- 
logies that  have  been  suggested  or  will  hav°  to  modify  the  suggestions  made  here 
or  will  have  to  invent  their  own.  Clearly,  tne  education  of  building  principals 
in  the  use  of  educational  media  must  be  a  priority  item  for  media  directors 
and  the  effort  must  be  made. 
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IV.  Conclusions 


1.  There  is  a  dearth  of  periodical  literature  available  that  is  directed 
toward  the  media  manager.    There  is  an  even  greater  lack  of  material  that  is 
research  based  and  that  is  written  in  a  succinct  and  clear  style. 

2.  The  Division  of  Educational  Media  Management  Newsletter  is  the  most 
directly  applicable  source  of  information  for  the  media  manager,  but  the  articles 
in  the  Newsletter  are  not  necessarily  research  based  and  do  not  go  through  an 
established  peer  review  system  and  are,  therefore,  limited  generically. 

3.  The  model  presented  in  this  paper  is  proposed  as  a  paradigm  for  how 

an  article  might  be  written  with  at  least  some  reference  to  established  findings 
that  emanate  from  the  research, 

4.  The  question  of  whether  there  is  enough  periodical  literature  which 
addresses  the  needs  of  the  media  manager  for  research  based  information  must  be 
answered  in  the  negative.    A  cavernous  gap  exists. 
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ABSTRACT 


Three  experiments  were  performed  in  which  subjects  were  exposed 
to  two  sizes  of  the  Einbedded-Figures-Test  (EFT) .    Subjects  in  the  third 
experiment  were  also  exposed  to  two  sizes  of  the  Rod-und-Frame-Test 
(RFT).    In  the  first  experiment,  where  the  EFT  had  a  size-differential 
of  1  to  4  (with  the  standard  Witkin  EFT  taken  as  unity),  a  non-sign; fi - 
cant  size-effect  and  a  significant  rank-correlation  was  found  for  the 
performances  on  the  two  sizes.    Furthermore,  the  performances  of  field- 
dependent  subjects  (FD    Ss:    as  defined  by  performances  on  the  standard 
LFT)  and  field-independent  subject  (Fl  Ss)  did  not  interact  significantly 
with  the  size  factor.    In  experiments  2, and  3,  where  the  EFT  size  dif- 
ferential was  1  to  8, a  non-significant  and  a  significant  size-effect  was 
found  for  all  subjects,  respectively,    in  both  experiments,  however,  a 
significant  interaction  between  the  field-dependency  and  stimulus-size 
factors  was  found.    FD  Ss,  in  effect,  became  significantly  more  field- 
independent,  and  FI  Ss  became  significantly  more  field-dependent. 
Finally,  in  experiment  3,  the  performances  of  all  Ss  on  the  two  sizes  of 
the  EFT  (i.e.,  1  to  8  size  differential)  and  the  two  sizes  of  the  standard 
Witkin  RFT  (i.e.,  1  to  4.5  size-differential)  were  compared.    A  significant 
sLimulus-size  effect  was  foi«nJ  in  the  EFT  with  all  Ss  becoming  more  field- 
independejnt,  and  a  significant  stimulus-size  effect  was  found  in  the  RFT 
with  all  Ss  becoming  more  field-dependent.    These  results  and  their  impli- 
cations for  educational  technology  research  are  discussed. 
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INTRODUCTION 

It  has  been  shown  recently  that  changing  the  retinal  size  of  a 
rod  and  frame  (i.e.,  the  angle  that  the  rod  and  frame  projects  onto 
the  retinal  surface)  modulates  performance  on  the  Rod-and-Frame-Test 
(RFT)  such  that  the  smaller  the  retinal  angle,  the  lower  the  rod  and 
frame  effect  (Ebenholtz,  1977;  Ebenholtz  &  Benzschawel,  1977),  Since 
the  RFT  end  the  Embedded-Figi  res-Test  (EFT)  are  both  used  as  measures 
of  perceptual  style  (Witkin  &  Asch,  1948;  Witkin,  1949;  Witkin,  Lewis, 
Herzman,  Machamer,  Meissner,  &  Wapner,  1954;  Witkin,  Dyk,  Faterson, 
Goodenough,  &  Karp,  1962;  Witkin,  Oltman,  Raskin,  &  Karp,  1971),  the 
question  was  raised  as  to  whether  the  same  pattern  of  stimulus-size 
effect  would  be  found  in  the  EFT  as  in  the  RFT. 

Witkin  and  his  associates  have  long  argued  that  the  EFT  and  the 
RFT  both  measured  the  same  thing.  Perceptual  field-dependence-inde- 
pendence, or  more  generally,  perceptual  style,  was  defined  such  that 
(Witkin,  et  al. ,  1971): 

In  a  field-dependent  mode  of  perceiving,  perception  is 
strongly  dominated  by  the  overall  organization  of  the 
surrounding  field,  and  the  parts  are  experienced  as 
'fused.'     In  a  field-independent  mode  of  perceiving, 
parts  of  the  field  are  experienced  as  discrete  from 
organized  ground. 

The  claim  that  the  EFT  and  the  RFT  measured  the  same  thing  his  not 
been  without  its  critics  (Arbuthnot,  1972;  Wachtel,  1972)  and  has  usually 
been  supported  or  denied  on  the  basis  of  correlational  'studio  (Lon^j,  1974; 
Schiff,  1980).    The  present  study  investigated  this  claim  within  an  ex- 
perimental paradigm:    if  the  EFT  and  the  RFT  tapped  a  coniiion  perceptual 
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mechanism  (i.e.,  perceptual  style),  then  one  would  expect  a  similar 
shift  in  performance  on  both  tests  when  a  common  stimulus  variable 
such  as  size  was  manipulated.    (Streibel,  1 980;  Streibel  &  Ebenholtz,  1981) 

EXPERIMENT  I 

Method 

Apparatus.    Two  sizes  of  Form  A  of  Witkin's  EFT  were  constructed 
in  a  size-ratio  of  1  to  4.    The  "small"  figures  were  constructed  out 
of  C0L0RAID  paper  and  mounted  on  15"  x  20"  CRESSENT  #300  illustration 
boards.    Each  of  the  "small"  figures  of  Form  A  (i.e.,  twelve  complex 
figures,  eight  simple  figures,  and  two  practice  figures)  matched  the 
figures  of  the  original  EFT  produced  by  the  Consulting  Psychologists 
Press  (Witkin  et  al.,  1971)  in  color,  shape,  size,  and  orientation. 
Black  lines  in  these  figures  were  produced  by  using  l/64"-wide  black- 
matte  CHARTPAK  pressure-sensitive  graphic  tape.    The  illustration 
boards  were  covered  by  .075"  clear  acetate  and  taped  around  the  entire 
edges  with  SCOTCH  Magic  Transparent  tape.    The  "medium"  figures  of 
Form  A  were  four  times  as  large  as  the  "small"  figures  but  were  mounted 
on  the  same  size  illustration  boards. 

The  small  and  medium-sized  figures  were  manually  placed  on  a  black, 
wooden,  table- top  easel  such  that  the  center  of  each  figure  .,cs  24"  from, 
and  perpendicular  to,  each  subject's  eye.    The  small  figures  therefore 
ranged    in  visual  angle  (i.e.,  the  angle  that  the  outer  limits  of  the 
figures  subtended  on  the  retinal  surface)  from  2.4°  to  6.2°  while  the 
medium  figures  ranged  from  9.6°  to  24.8°.    A  1/8"  x  15"  x  20"  clear  LEXAN 
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sheet  was  olaced  on  top  of  each  figure  so  that  d  subject's  manual 
tracing  of  the  embedded  figures  would  not  scratch  the  original 
figures. 

Procedure.    Subjects  sat  in  an  upright  position  with  their  chins 
in  a  chin  rest.    The  experimenter  sat  next  to  them  on  their  right. 
The  experimental  room  was  dark  except  for  a  fl orescent  lamp  and  an  incan- 
descent  lamp  which  were  placed  so  that  no  light  would  shine  directly 
into  a  subjects  eyes.    The  test  was  administered  according  to  tl]£ 
standard  EFT  instructions  (Witkin  et  al.,  1971)  extept  that  each  subject 
saw  six  figures  of  the  small  EFT  and  six  figures  of  the  medium  EFT 
(or  vice  versa)  in  the  standard  order  instead  of  twelve  figures  of  the 
same  size. 

Design.    Eight  male  and  nine  female  college  students  between  the 
ages  of  18  and  32  from  a  number  of  introductory  psychology  classes  at 
the  University  of  Wisconsin  were  tested  for  their  ability  to  disembed 
small  and  medium-sized  EFT  figures.    They  were  given  an  experimental 
credit  for  their  participation.    These  credits  were  part  of  a  standard 
requirement  for  introductory  psychology  courses.    The  dependent  variable 
reflected  a  speed  and  accuracy  measure,  and,  was  calculated  as  the 
average  response  time  for  six  small  and  ^ix  medium-sized  figures  of  the 
EFT  for  each  subject.    Sex  (i.e.,  m  vs.^f),  stimulus  size  (i.e.,  s  vs.  m), 
sequence  (i.e.,  s  ■>  m  vs.  in  ■>  s),  order  (i.e.,  1st  6  figures  vs.  2nd 
G  figures),  and  order-within  size  (i.e.,  figures  1-6  vs  7-12  of  Witkin's 
EFT)  Here  counterbalanced  and  the  effects  of  these  factors  were  calculated 
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by  d  special  ANOVA  (Grant,  1949).    One  subject  was  dropped  because  she 
could  not  disembed  the  figures. 
Resul ts 

Analyses  of  the  EFT  data  from  all  subjects.    A  special  ANOVA  was 
calculated  with  these  data  (Grant,  1949)  and  neither  a  significant 
sequence  effect  [F(l  ,14)=0. 14,  *.s.],  order  effect  [F(l ,14)=0.05,  n.s.], 
nor  size  effect  [F(l  ,14)=2. 10,  n.s.)  was  found.    The  mean  EFT  response  times 
for  all  subjects  were  as  follows  (see  Table  1): 

Table  1  about  here 

Males  were  consistently  faster  than  females  but  separace  one-way  ANOVAs 
resulted  in  a  non-significant  sex  effect  [small  EFT  F(l  ,14)  =  1 .89,  n.s.; 
medium  EFT  F(l ,14)=2.71 ,  n.s.]. 

Finally,  a  significant  Pearson  correlation  coefficient  [r=.694,  p<  .005]  was 

found  when  the  data  from  all  subjects  on  the  small  and  the  medium  EFT  were 

compared.    Subjects  who  were  FD  on  the  small  EFT,  therefore,  tended  to  be 

FD  on  the  medium  EFT.    A  Spearman  rank  correlation  coefficient  fr  =.5853,  t 

s 

(15)=2.7,  p'  .01]  confirmed  this  conclusion. 

Analyses  of  the  LFT  Data  from  FD  and  FI  subjects.    Since  there  was  no 
significant  sequence  effect,  the  data  from  the  two  sequences  were  pooled 
and  then  ranked  according  to  performance  on  the  small  EFT.    The  latter 
was  done  because  the  small  EF1  most  closely  approximated  the  size  of 
Witkin's  standard    EFT.    The  16  scores  appeared  normally  distributed  and 
the  top  (i.e.,  fast  response  tir.:*)  and  bottom  thirds  (i.e.,  slow  response 
times)  were  defined  as  EFT  field-independent  (EFT  FI)  and  EFT  field-dependent 
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(EFT  FD)  respectively.    Table  2  summarizes  the  mean  EFT  data  for  these 
two  groups,    (see  Table  2): 

Table  2  about  here 
Although  an  ANOVA  of  data  from  the  two  groups  showed  a  /ignificant  dif- 
ference between  the  FI  and  FD  subjects  [F(l  ,8)=32.2j\  p--  .01],  neither 
a  size  effect  [F(l,8)=.02,  n.s.]  nor  a  field-dependency  x  size  interaction 
[F ( 1 ,8)  =  3- 41  -  n.s.]  was  found. 
Discussion 

The  results  of  the  first  experiment  indicated  that  the  small  and  the 
medium  EFT  (i.e.,  1  to  4  size  differential)  cculd  reliably  be  considered 
interchangeable  measures  of  the  same  thing. 

EXPERIMENT  2 

  f  _j 

Method 

Apparatus .    Two  sizes  of  Form  A  of  Witkin's  EFT  were  constructed 
in  a  size-ratio  of  1  to  8.    The  small-sized  EFT  was  identical  to  that 
used  in  experiment  1.    The  "large*1  EFT  was  constructed  out  of  the  same 
stuck  of  materiel s  as  was  used  for  the  figures  in  experiment  1  except 
that  the  black  lines  of  the  >arye  figures  were  constructed  out  of  1/8" 
black-matte  CHARTPAK  tape.    The  large  figures,  however,  were  mounted  on 
20"  x  26.6"  illustration  boards. 

The  table-top  stand  which  supported  the  EFT  figures  was  moved  to  a 
distance  of  20H  from  each  subject's  eyes  in  order  to  amplify  the  size  of 
the  large  figures.    The  small  figures,  therefore,  ranged  in  visual  angle 
from  2.6°  to  6.6°  while  the  large  figures  ranged  from  20.8°  to  52.8°. 


Procedure.    All  conditions  in  experiment  2  were  identical  to  those 
in  experiment  1 . 

Design.    Twelve  male  and  fourteen  female  college  students  between 
the  ages  of  18  and  25  from  a  number  of  introductory  psychology  classes 
at  the  University  of  Wisconsin  were  tested  for  their  ability  Lo  disembed 
small  and  large-sized  figures.    The  experimental  design  was  identical  to 
that  used  in  experiment  1.    Two  female  subjects  were  replaced  because 
they  displayed  extremely  large    EFT  response  times  relative  to  the  other 
subjects  (i.e.,  greater  than  three  standard  deviation  above  the  group 
n)ean  for  one  size  of  the  EFT). 
Kesu ) ts 

Analyses  of  the  EFT  data  from  all  subjects.    An  ANOVA  of  the  data  in 
experiment  2  (Grant,  1949)  did  not  show  a  significant  sequence  effect, 
[F(l  ,22)=4.00,  n.s.]  or  a  significant  size  effect  [F( 1  ,22)=0. 42,  n.s.], 
but  did  indicate  a  significant  order  effect  [F(l  ,22)=9.50,  p<  .05].  The 
latter  was  attributed  to  a  simple  practice  effect.    The  mean  EFT  response 
times  for  all  subjects  were  as  follows  (see  Table  3): 

iuDic  _>  auuui.  nere 

As  experiment  1,  males  were  consistently  faster  than  females  and  were  so 
to  a  significant  degree  [small  EFT  F(l  ,22)=9.78,  p^  .01;  large  EFT  F(  1 ,2?'-- 
/.08,  p<  .05]. 

A  significant  Pearson  correlation  coefficient  r~-.4111,  .01]  was 
found  when  all  the  small  EFT  scores  were  compared  witi  all  the  large  EFT 
scores.    A  Spearman  rank  correlation  calculation,  however,  failed  to  result 
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in  a  significant  correlation  coefficient  [rs=.3383,  n.s.].  Ranking  perfor- 
mance on  the  small  EFT,  therefore,  could  not  be  used  to  predict  the  rank  of 
j  Subject's  per formante  on  the  large  LTT, 

Analyses  of  the  EFT  data  from  FD  and  FI  subjects.    The  data  from  ex- 
periment 2  was  then  ranked  on  the  basis  of  performance  on  the  small  EFT. 
Table  4  summarizes  the  mean  EFT  scores  of  the  EFT  FD  and  EFT  FI  subjects 
(i.e.,  the  upper  and  lower  thirds  of  the  distribution  -  8  subjects  within 
each  group) : 

Table  4  about  here 

An  ANOVA  of  the  data  from  these  two  groups  did  not  show  a  significant  size 
effect  [F(l ,14)=1 .45,  n.s.j  Dut  did  show  a  significant  field-dependency 
effect  [F(l ,14)=8.24,  p<  .05],  and  a  significant  field-dependency/stimulus- 
sue  interaction  [F(  I  J4)-lJ>.49f  p<  .01]. 
Discussion 

The  results  of  the  second  experiment  indicated  that  the  small  and 
the  large  EFT  (i.e.,  1  to  8  size  differential)  could  not,  be  reliably 
considered  interchangeable  measures  of  the  same  thing.    Although  a 
significant  size  effect  was  not  found  for  the  entire  group's  performance 
when  the  size  of  the  embedded  figures  changed  from  1  to  8,  a  significant 
interaction  between  the  field-dependency  factor  and  the  stimulus-size 
factor  was  found  for  the  EFT  FI  and  FD  groups.    EFT  FI  subjects  (as  defined 
by  the  standard,  or  small,  EFT),  in  effect,  u-came  significantly  more  FD 
whereas  FD  subjects  became  significantly  more  FI.    The  EFT  performances 
of  both  groups,  however,  did  not  reach  a  common  value.    A  non-sigm  f icant 
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rank  correlation  of  the  data  from  the  entire  group  confirmed  the 
conclusion  that  the  two  sizes  of  the  EFT  might  not  be  measuring  the 
same  thing. 

EXPERIMENT  3 

Method 

Apparatus .    The  two  sizes  of  Form  A  of  Witkin's  EFT  were  identical  to 
those  used  in  experiment  Z  as  were  the  procedures  for  adiin ni steri ny  and 
scoring  the  test.    The  RFT  apparatus,  however,  was  constructed  specifically 
for  this  experiment. 

The  small  and  the  larcv-sized  rod  and  frame  consisted  of  a  luminous 
_hne  and  square  outl ine-f rame,  respectively.    They  were  painted  on  separate, 
black  CRESCENT  #648  illustration  boards  with  PAcMER's  luminous  paint.  The 
dimensions  of  the  small  rod  and  frame  were  8.5  cm.  x  0.6  cm,  and  10.7  cm.  x 
0.6  cm.,  respectively.    The  dimensions  of  the  large  rod  and  frame  were  40.1  cm. 
x  0.6  cm.  and  50.5  cm    x  50.5  cm.  x  0.6  cm.,  respectively.    An  identical  line 
width  was  chosen  for  all  figures  so  that  the  same  light  intensity  would  be 
radiated  from  any  unit  area.  ^ 

i he  illustration  boards  containing  the  two  luminous  outline-frames  were 
mounted  on  a  stand  so  that  they  were  tilted  20°  clock-wise  when  facing  the 
subject  head-on,  and,  had  their  inner  black  regions  removed  so  that  the  rod 
could  rotate  freely  in  the  same  plane  is  the  frame.    The  two  luminous  rods 
had  their  own  mount  and  were  rotated  manually  around  the  central  axis  of  the 
frame . 

A  large  protractor  was  built  into  the  rear  part  of  the  table-top 
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appcirdtus  and  permitted  the  degree  of  rod  tilt  to  be  measured  with  a 
0.5°  accuracy.    Subjects  sat  in  an  upright  position  with  their  hands  on 
their  lap  and  their  chins  in  a  chin  rest.    They  gazed  directly  into  the 
rod-and-frame  figures  from  a  distance  of  26.4  inches.    The  small  rod-and- 
frdine  therefore  subtended  a  y  1°  visua,  angle  while  the  large  rod-and- 
frame  subtended  a  41.3°  visual  angle. 

Before  each  RFT,  the  four  RFT  figures  were  simultaneously  exposed  to 
room  light  for  5  minutes  in  order  to  stimulate  an  equivalent  tmount  of 
luminescent  radiation.    These  figures  were  then  stored  out  of  the  light 
in  order  to  allow  the  brightest  levels  of  luminescence  to  decay.  The 
experimental  room  was  totally  dark  during  the  RFT  and  all  surfaces  in  the 
room  were  painted  with  black,  non-glass  paint  or  covered  with  black,  non- 
reflective  cloth.    The  latter  was  done  in  order  to  eliminate  even  the 
faintest  visual  orientation  cues  since  it  was  known  that  roc  i  1 1 lumination- 
lev?ls  could  effect  the  outcome  of  the  RFT  (Irving  &  Henderson,  1971;  Long,  1973). 

Procedure.    Subjects  adjusted  the  smal,  and  large  rod  to  the  dpparent 
gravitational  vertical  from  starting  positions  of  25°  clockwise  and  25° 
counter-clockwise,  with  bracketing  permitted  (Ebenholtz,  1977).    The  rod- 
rotdtion  rate  was  experimenter-controlled.    The  upright  orientation  of  the 
rod  was  measi-ed  first  in  a  no-frame  condition,  and  then,  within  an  appro- 
priately-sized frame  condition  where  the  frame  was  tilted  20°  clockwise. 
The  rod-and-frame  effect  was  defined  as  the  algebraic  difference  between  the 
dve^ge  of  the  two  settings  taken  with  the  tilted-frame  and  no-frame  conditions. 
KM  held- independence  (RFT  FI)  was  defined  as  the  upper  third  of  the  distri- 
bution of  scores  (i.e.,  the  least  deviation  from  the  true  gravitational 
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upright )  and  RFT  field-dependence  (RF1  FD)  was  defined  as  the  lower  third. 

Design.    Each  of  the  sixteen  male  and  eighteen  female  subjects  was 
tested  in  all  of  the  EFT  and  KFT  conditions.    Sixteen  subjects  were  ex- 
posed to  the  EFT  before  the  RFT  while  the  remaining  sixteen  were  exposed 
to  the  reverse  sequence.    The  second  test  began  within  minutes  after  the 
first  test  was  finished.    The  design  of  the  EFT  was  otherwise  identical 
to  that  used  in  experiment  2.    Two  female  subjects  were  replaced  because 
they  displayed  extreme  field-dependence  relative  to  other  subjects  (i.e., 
ITT  scores  greater  than  three  standard  deviations  above  the  group  mean). 

The  RFT  consisted  of  eight  trials  of  either  a  small  to  large  or  a 
iane  to  small  sequence.    The  four  trials  within  any  particular  size  con- 
sisted of  the  rod  only  condition  with  a  25°  clockwise  and  25°  counter-clock- 
wise rod-start j ng  position  followed  by  a  20°  clock-wise  tilted  frame  con- 
dition with  the  same  two  rod  starting  positions.    The  RFT  dependent  variable 
for  any  particular  sized  frame  was  the  difference  between  the  average  rod 
setting  m  degrees  of  the  frame-present  and  the  frame-absent  conditions. 
The  scores  from  the  two  rod-starting  positions  (i.e.,  25°  cw  and  25°  ccw)  were 
dvuraqed  in  order  to  counterbalance  any  rod  starting-position  effects  (Werner 
&  Wdpner,  1952;  Morant  &  Arnoff,  1966).    A  positive  RFT  deviation  indicated 
that  the  tilted  frame  modified  the  subject's  perception  of  the  upright  in 
the  direction  of  The  frame.    The  rod,  in  such  a  case,  was  therefore  set  in  the 
direction  of  the  tilt  of  the  frame  in  order  to  be  aligned  with  the  perceived 
upright. 
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Resul ts 

Analyses  of  the  EFT  data  from  all  subjects.    An  ANOVA  of  the  data  in 
experiment  3  (Grant,  1949)  did  not  sh^w  a  significant  sequence  effect 
[F(l  ,30)  =  . 53,  n.s.],  but  did  show  a  significant  order  effect  [F( 1 ,30)=4. 74, 
\y   .05]  and  size  effect  [F(l ,30)=6.64,  p<  .U2bj.    The  lack  of  a  significant 
EFT  sequence  effect  (i.e.,  s+  1  vs  1  ->  s)  permitted  the  data  from  the  two 
sequences  to  be  pooled.    The  significant  EFT  order  effect  (i.e.,  1st  6 
figures  vs.  2nd  6  figures)  was  probably  due  to  a  simple  practice  effect. 
The  significant  EFT  size  effect  meant  that  all  subjects  as  a  group  disem- 
bedded  the  large  f.gures  significantly  faster  than  thoy  disembedded  the 
small  figures.    The  mean  EFT  response  times  were  as  follows  (see  Table  5): 

Table  5  about  here 
Males  were  slightly  slower  than  females,  but,  this  difference  was  not 
significant  [small  EFT  F(l,30)=.45,  n.s.;  large  EFT  F(l ,30)=0.02,  n.s.]. 

Analyses  of  the  EFT  data  from  EFT  FD  and  FI  subjects.    The  EFT  data 
from  experiment  3  was  ranked  on  the  basis  of  performance  on  the  small  EFT. 
Fable  6  summarizes  the  mean  EFT  scores  ut  trie  ETT  FD  and  FI  subjects  (i.e., 
the  upper  and  lower  thirds  of  the  distribution  -  11  subjtct^  within  each 
group). 

Table  6  about  here 

An  ANOVA  of  the  data  from  these  two  groups  revealed  a  significant  size  effect 
[F(l ,20)^23. 15,  p*  .01]  and  a  significant  interaction  uetween  the  field- 
dependency  and  stimulus-size  factors  [F(l ,20)=47.97,  p<  .01].    Further  analyses 
showed  that  the  performance  of  the  EFT  H  A  FD  groups  on  the  large  EFT  did 
not  differ  significantly  from  each  other  [t(21)=.14,  n.s.]. 
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Analyses  r>f  the  RFT  da_tu_f  ruin  all  subjects .    An  ANOVA  of  the 
Rod-and-Frame-Test  (RFT)  data  (Grant,  1949)  did  not  show  a  significant 
sequence  effect  [F(l ,30)=. 66,  n.s.]  nor  a  significant  order  effect 
[F(l,30)=.04,n.s.],  but  did  result  in  a  significant  size  effect 
[f  I ,30)=48. 56,  p-   .001].    This  was  consistent  with  earlier  RFT  re- 
search (Ebenholtz,  1977).    The  mean  RFT  response  times  for  the  entire 
group  were  as  follows  (see  Table  7): 

Table  7  about  here 

Analyses  of  the  RFT  data  from  PFT  FI  &  FD  subjects.    Since  there 
was  no  sequence  effect,  the  RFT  data  was  ranked  according  to  performance 
on  the  large  RFT.    This  was  done  because  earlier  research  had  shown  that 
the  large-sized  frames  were  better  able  to  discriminate  field-dependency 
(or  perceptual  style)  than  smaller  frames  (Ebenhcltz,  1977).    Table  8 
summarizes  the  mean  RFT  scores  for  the  RFT  FI  &  FD  subjects  (i.e.,  ihe 
upper  and  ;0wer  tnird  of  the  distribution       11  subjects  within  each  group): 

Table  8  about  here 

An  ANOVA  of  these  data  resulted  in  a  significant  size  effect  [F( 1 ,20)=1 14.26, 
p-   .001],  as  well  as  a  signi  icant  difference  between  RFT  FI  and  FD  sub- 
jects [F( 1 ,20)=57. 76,  p^  .001],  and  a  significant  interaction  between  the 
field-dependency  and  frame-size  factors  [F(l ,20)=33.38,  p<  .001].    The  interaction 
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effect  wr:s  the  result  of  KFT  FU  subjects  becoming  more  field  dependent 
dt  a  faster  rate  than  FI  subjects  as  the  size  of  the  stimuli  got  larger. 

Correldti una!  Analyses  of  the  LTT  and  KFT  data  from  all  subjects . 
A  Pearson  correlation  coefficient  matrix  of  the  entire  data  set  from  ex- 
periment 3  did  not  result  in  any  significant  correlations  (see  Table  9): 

Table  9  about  here 

Hence,  the  possibility  existed  that  all  four  tests  (i.e.,  small  and  large 
EFT  and  RFT)  measured  independent  perceptual  processes.    Since  the  small  - 
large  RFT  correlations  came  close  to  significance  for  the  entire  group, 
a  Spearman  rank-correlation  was  performed  on  the  entire  data  (see  Table  10): 

Table  10  about  here 
This  time,  the  small-large  RFT  correlations  reached  significance  for  the 
entire  group  [r$  =  .3222,  p<  .Ob],  which,  in  turn,  was  attributed  to  the 
female  RFT  performance  [r    =  .4757,  p<  .05]. 

A  further  test  of  all  the  data  was  made  in  order  to  see  if  any  other 
associations  could  be  found.    A  2x2  Fisher  exact  non-parametric  test  based 
on  a  median  split  only  resulted  in  a  significant  association  between  the 
small  and  tht.  large  RFT  [p=,00b5].    All  other  measures  indicated  that  the 
Li^rf onnances  were  made  by  independent  groups  even  though  each  person  Louk 
\}t]rk  'JLdU  conditions. 

Arn  lyses  of  the  EFT  and [RFT  data  from  FI  and  F0  subjects  with  i  n  gaUi 
N'M.     It  was  hypothesized  that  perhaps  if  performance  on  the  large  RFT 
were  used  as  a  general  definition  of  FI  and  FD,  then  one  would  have  a  better 
predictor  of  performance  on  the  LF f .    Accordingly,  the  EFT  scores  of  subjects 


defined  FI  &  FD  un  the  RFT  were  examined.    An  ANOVA  of  tnis  EFT  data 
indicated  that  subjects  could  not  be  distinguished  as  FI  or  FD  on  the  LF1 
if  they  were  labeled  as  such  on  the  RFT  [F(l ,20)=. 10,  n.s.].  Furthermore, 
RFT  FI  &  FD  subjects  who  displayed  a  significant  interaction  between  the 
f leK-depei.dency  and  frame-size  factors  on  the  RFT  did  not  display  a 
significant  interaction  between  field-dependency  and  stimulus-size  on  the  EFT. 

The  converse  of  the  previous  argument  was  also  examined:     if  perfor- 
mance on  the  small  EFT  were  used  as  a  general  definition  of  FI  and  FD,  could 
one  predict  performance  of  the  RFT?    Accordingly,  the  RFT  scores  of  the  EFT 
FI  h  FD  subjects  were  examined.    An  ANOVA  of  this  RFT  data  indicated  that 
grouping  subjects  on  the  EFT  did  not  distinguish  th-  e  subjects  <is  FI  or 
FD  un  the  RFT  [F(1,20K22,  n.s.]. 

Analyses  of  the  small  EFT  data  from  all  subjects  in  Experiments  1-3 . 
A  one-way  ANOVA  of  the  small  EFT  data  from  all  subjects  across  all  experiments 
snowed  that  the  mean  performance  levels  on  the  small  EFT  did  not  differ 
significantly  from  each  other  [F(2,69)=.04,n.s. ].    The  three  small  EFTs  were 
identical  to  each  other  u„d  matched  the  Witkin  EFT  in  fujure-size,  shape, 
color,  and  orientation.    The  one-way  analysis  of  the  small  EFT  data  therefore 
indicated  that  s      e  the  three  samples  of  subjects  used  in  the  three  experi- 
ments came  from  the  same  population,  the  EFT  analyses  could  be  compared  across 
experiments  (see  General  Discussion  below). 

[1  1  M  LJSSIO'I 

Ihe  results  of  the  third  experiment  confirmed  the  iinding  of  the  second 
experiment  that  the  small  and  large  EFT  (i.e.,  1  to  8  size  differential) 
could  not  be  considered  interchangeable  measures  oV  the  same  thing.  A 
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snjnif leant  size  effect  was  found  in  the  LFT  with:     I)    all  subjects 
becoming  more  field-independent  and  2)    the  performances  of  the  field- 
dependent  and  field-independent  subjects  (as  measured  by  the  small  EFT)  01 
the  large  EFT  becoming  indistinguishable  from  each  other.    Furthermore,  a 
significant  interaction  between  the  field-dependency  and  the  stimulus-size 
factor  was  again  found.    A  non-significant  Pearson  correlation  and  a  non- 
significant Spearman  rank  correlation  confirmed  this  lack  of  association. 

The  third  experiment  also  indicated  that  the  EFT  and  the  RFT  might 
not  be  measuring  the  same  thirg.    This  was  somewhat  surprising  since  all 
subjects  were  exposed  to  all  conditions  in  a  completely  counter-balan^  d 
design.    First,  in  tne  EFT,  all  subjects  became  more  field-independent  as 
the  size  of  the  embedded  figures  increased  from  1  to  8,    In  the  RFT,  the 
same  subjects  became  nore  field-dependent  as  the  size  of  the  rod-and-f rame 
increased  from  1  to  about  4,5.    The  average  visual  angle  of  the  EFT  ranged 
from  about  5°  to  40°  fcr  the  small  and  large  figures,  respectively,  whereas 
the  visual  angle  of  the  RFT  ranged  from  9°  to  about  41°. 

me  interaction  pattern  of  the  fie  la-dependency  factors  and  the  buiiiuiuv 
s»/e  factors  (as  defined  within  each  test)  also  differed  between  the  EFT 
and  the  RFT.    Although  there  was  a  significant  interaction  in  each  test,  in 
the  (FT,  FD  subjects  became  significantly  more  field-independent    whereas  Fl 
subjects  remained  the  same,  as  the  size  of  the  stimuli  increased.     In  the 
Rr  F ,  on  the  other  hand,  FI  and  FD  subjects  both  become  mo*e  f ield-depenuent 
l>ut   to  t:  different  degree.     If  the  two  tests  had  measured  a    nuiiion  perceptual 
nuxhanism  called  f leld-dependence- i ndependence  (or  more  generally,  perceptual 
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,lyie),  then  these  different  patterns  of  interactions  should  nut  have 
occurred. 

An  attempt  was  a1 so  made  to  see  if  the  performances  jf  the  FU  and  FI 
subjects  on  the  EFT  could  predict  field-dependence-independence  of  the  same 
\uJ^cAi  0n         \1\  r  and  vice  versa.     In  neither  case  Lould  the  field-depen- 
dence factor,  r.or  the  interaction  between  the  field-dependency  factor  and 
the  stimulus-size  facur,  be  predicted  from  one  test  to  the  other  test. 
This  conclusion  was  confirmed  by  the  correlation  matrices  that  were  per- 
formed when  the  scores  from  all  the  subjects  were  taken  into  account. 

One  final  note  about  experiment  3.    The  small  and  large  RFTs  were  the 
only  pair  of  tests  that  showed  any  degree  of  statistical  association.  It 
was  tnerefore  concluded  that  the  small  and  large  RFT  measured  the  same  thing 
tn  spite  of  the  fact  that  a  stimulus-size  effect  and  a  field-dependency/ 
stiinulus-si/p  interaction  was  found.    A  brief  glance  at  the  data  from  RFT 
FI  and  FD  subjects  shows  that  all  subjects  became  significantly  more  field- 
dependent  as  the  size  of  the  stimuli  got  large.    In  the  EFT,  on  the  other 
hand,  performances  of  EFT  FI  and  FD  subjects  moved  in  opposite  directions 
as  the  size  of  the  stimuli  got  larger  (see  figures  1  and  2). 
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General  Discussion 
When  the  EFT  was  four  times  as  large  as  the  standard    Witkin  EFT, 
then  boih  sizes  of  the  test  were  shown  to  be  interchangeable  measures 
of  field-dependence-independence,  or  more  generally,  of  perceptual 
style.    However,  when  the  EFT  was  eight  times  as  large  as  the  standard 
EFT,  then  the  two  sizes  of  the  EFT  were  not  considered  interchangeable 
measures  of  perceptual  style.    This  claim  was  supported  by  both  the 
correlational  evidence  as  well  as  the  interaction  patterns  of  the  field- 
dependence  and  stimulus-size  factors.    Performance  by  the  same  subjects 
on  the  standard  EFT  correlated  significantly  with  their  performance 
on  the  EFT  which  was  four  times  as  large.    Performance  on  two  EFTs 
with  o  >ize  differential  of  one  to  eight  did  not  correlate,  however. 
Furthermore,  in  experiment  1  (1-^  EFT  size-differential),  the  field- 
dependency  and  the  stimulus-size  factors  did  not  interact,  but,  they 
did  interact  significantly  in  experiments  2  and  3  (i.e.,  1-8  EFT  siz£- 
<Ji  fferential ) .    The  correlational  calculations  took  the  performances 
of  all  subjects  into  account,  whereas  the  interacti on  calculations  only 
took  the  performances  of  field-dependent  (i.e.,  FD:  slowest  third)  and 
field-independent  (i.e.,  Fhfastest  third)  subjects  into  account.  The 
results  from  the  three  experiments  can  be  compare^  with  each  other  be- 
cause the  performances  of  the  three  groups  of  subjects  on  the  standard 
(or  "small")  EFT  did  not  differ  siqnif icantly  from  each  other.  The 
interaction  data,  or  the  mean  performances  of  the  FD  and  FI  subjects, 
can  be  seen  in  Figure  1.    In  all  cases,  the  performances  of  these  two 
groups  of  subjects  tended  towards  a  common  value,  although  mis  trend 
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wd;  uniy  b  itjm  f  i cuii t  in  experiments  2  und  3. 

Fig u re  1  about  here 
Witkwi  believed  thdt  FI  subjects  were  more  "analytical"  than  FD 
subjects  because  they  could  "break  up"  a  stimulus  field  into  parts  and 
lynore  th    peripheral  parts.    He  also  believed  that  field-dependence- 
independence  was  a  stable  psychological  characteristic  throughout  adult- 
hood.   Accordingly,  the  performances  of  FI  subjects  ought  to  remain  con- 
stant as  the  size  of  the  embedded  figures  increased.    This  was  found  in 
experiment  3.     If  we  add  the  a  priori  argument  that  a  stimulus-pattern 
naturally  breaks  into  parts  as  the  stimulus  gets  larger,  then  EFT  FI 
subjects  ought  to  become  faster  as  the  figures  get  large.    This  was  not 
found. 

FD  subjects,  according  to  Witkin's  hypothesis,  Ought  also  to  perform 
at  a  constant  EFT  level  as  the  size  of  the  embedded  figures  increases.  The 
data,  however,  indicated  that  FD  subjects  became  faster  <?s  the  size  of  the 
stimuli  got  larger.    We  could  attribute  this  to  the  presumption  that  large 
visual  gestalts  perceptually  break  up  of  their  own  accord.    However,  FD 
subjects  on  the  RFT  becane  more  field-dependent  as  the  size  of  the  frame  in- 
creased. 

The  second  major  finding  of  these  experiments  was  that  the  Embedded- 
Figures-Test  (EFT)  and  the  Rod-and-Frame-Test  (RFT)  might  not  have  measured 
a  common  variable  called  f leld-dependence-independence,  or  more  generally, 
perceptual  style.    Here  again,  this  conclusion  was  indicated  by  the  cor- 
relational calculations  of  the  data  from  all  subject;,  and  the  fiold-depen- 
ence  x  stimulus-size  interaction  data  from  FD  and  H  subjects.    Ever:  though 
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.  !  subjects  in  experiment  J  were  exposed  tu  all  sizes  of  the  LFT  and  the 
aFT  in  d  completely  counter-balanced  design,  only  their  performances  on 

he  small  and  the  large  RFT  correlated  to  any  significant  degree.  All 
jther  correlations  were  low  and  non-signi ficant.    This  conclusion  was 
supported  bv  the  finding  that  the  performance  of  fd  and  FI  subjects  as 
defined  by  one  test  was  not  distinguishable  to  any  significant  degree  on 
the  other  test.    Finally,  the  interaction  patterns  of  the  field-dependency 
and  stimulus-size  factors  differed  for  the  same  subjects  on  the  two  tests. 
'  see  f  igures  1  and  'c  )  > 

Fjgure  2  about  hej^e 
Mu.L  significant  was  the  performance-changes  of  FD  subjects.     In  the  EFT, 
FD  subjects  became  significantly  more  field-independent,  whereas  in  the 
RFT,  FD  subjects  became  significantly  more  field-dependent .    If  the  two 
tests  tapped  a  common  perceptual  mechanism,  then  the  performance  of 
subjects  most  susceptible  to  that  mechanism  should  not  have  changed  in 
opposite  directions  as  the  size  ,>f  the  stimuli  increased  by  a  factor  of 
eight.    The  stimulus- sue  effect  in  the  RF1  has  been  tentatively  explained 
by  tne  "iwu-visual  system*"  hypothesis  (Ebenholtz,  1977). 

Imp  heat  ions  of  Uk  Present  Findings  for  Lducationa 1  Technology  Research . 
The  figure-size  effect  in  the  EFT  for  FD  and  FI  subjects  (and  the  non- 
significant correlations  be  .'ween  the  tFT  and  RFT  scores  in  the  present 
study)  have  a  number  of  direct  and  practical  implications  for  instructional 
designers  who  use  visuals,  and,  for  educational  technology  researchers  who 
use  the  perceptual  and  cognitive  styles  constructs.    The  trend  of  the  EFT 
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doU  clear, y  showed  that  the  mean  scores  u\  LF1  FU  unci  I  J  subjects  did  nut 
differ  significantly  from  each  other  when  the  mean  visual  angle  of  the 
figures  was  about  3/°  (see  Figure  1).    Visual  supplantation  techniques  that 
are  specifically  designed  to  compensate  for  the  reduced  disembedding 
utilities  of  KU  subjects  ure,  therefore,  not  needed  when  large  visual  figures 
are  used  in  instruction.    Large  visual  figures  are  most  likely  to  occur  in 
large-screen  slide-tape  shows  and  in  large-screen  video  formats,  ^planta- 
tion techniques  would  nevertheless  be  useful  for  increasing  the  information 
processing  performance  of  aTI_  subjects.    The  latter  supplantation  techniques 
are  not  necessarily  equivalent  to  those  designed  to  aid  FD  subjects,  and, 
wuuld  have  to  be  determined  by  further  research.    In  one  sense,  instructional 
treatments  that  use  large  visual  figures  do  not  "discriminate11  against  the 
"f leld-dependence"  of  FD  subjects.    Of  course,  such  "equal"  instructional 
treatment  would  take  place  at  the  expense  of  FI  subjects  (i.e.,  their  reduced 
disembedding  speeds  with  large  figures).    The  experiments  in  the  present 
study  were  equivocal  about  whether  a]J  subjects  improved,  or  remained  the 
same,  in  their  disembedding  abilities  (i.e.,  experiments  3  and  2  respectively) 
as  the  size  of  visual  figures  got  larger. 

The  figure-size  effect  in  the  lFT  also  implies  that  the  concept  of  per- 
ceptual style  might  only  be  useful  for  instructional  designers  who  create 
small  pictures  to  .id  learning.    Small  visual  figures  were  defined  ir,  the  pre- 
sent study  to  have  a  visual  angle  between  2.4°  and  6.6°.    This  s^ze  of  visual 
figures  is  most  appropriate  for  textbook    and  printed  illustrations.    In  any 
case,  it  is  clear  from  the  present  study  that  the  concept  of  perceptual  style 
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only  useful  when  the  size  ot  the  hgures  used  to  measure  perceptual 
*>tyle  (i.e.,  in  the  EFT)  matches  the  size  of  the  figures  used  in  the  in- 
structional treatment.    Most  of  the  educational  research  reviewed  in  the 
present  study,  which  used  the  EFT  as  a  measure  of  perceptual  style  (i.e., 
..■id  11  figures),  did  not  control  for  figure-sue  in  the  instructional  treat- 
ment     (Ausburn  &  Ausburn,  1978). 

The  non-siyi.i  f icant  correlations  between  the  EFT  and  the  RFT  scores  m 
the  present    tudy  imply  that  the  EFT  and  the  RFT  are  not  interchangeable 
measures  of  perceptual  style.    The  size  dimension,  which  was  a  common  and 
integral  characteristic  of  the  stimuli  in  both  tests,  should  not  have 
produced  such  diametrically  opposite  interactions  with  field-dependence  if 
both  tests  had  tapped  the  same  perceptual  mechanism.    Uitkir,  has  argued 
that  a  common  "structure1'  in  the  EFT  and  the  RFT  supported  the  interchange- 
ability  of  these  tests  as  measures  of  perceptual  style  (Witkin  et  al.,  1971). 
Toe  present  correlational  and  experimental  evidence,  however,  supported  a 
di fferent  conclusion. 

jirice  the  results  of  the  presenc  study  indicate  the  non-interchanye- 
tinility  of  the  EFT  and  the  RFT,  what  use  are  these  two*  tests  for  educational 
tec^ology  researchers?    Investigators  who  wish  to  use  the  concept  of  per- 
ceptual style  in  their  research  on  learning  from  small  pictures  might  be 
*     well  advised  tu  use  the  EF1 ,  rather  than  the  RFT,  as  a  measure  of  field-de- 
pendence because  the  stimulus  task  requirements  in  the  EFT  match  the  infor- 
mation processing  requ l rements  of  visual  pictures.    Perceptual  tests  which 
tap  other  aspects  of  the  information  processing  requirements,  such  as  Guilford's 
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tests  for  tiyural  adaptive  Me/  ability,  gestul  t-cowpletion,  and  perceptual 
speed  (Guilford,  1967),  could  then  be  used  to  complement  the  EFT  in  a 
more  robust  attempt  tu  understand  how  human  beings  learn  from  pictures. 

The  RFT  is  useful  for  educational  technology  researchers  as  a  diag- 
nostic tool  in  those  areas  where  it  cor  jlates  with  learning  and  teaching 
styles  (e.g.,  learning  social  information,  the  effects  of  reinforcement,  anJ 
trie  use  of  mediators  in  learning)  (Witkin  et  al.,  1977).    Wilkin's  concept 
of  perceptual  style  is  not  essential  in  those  areas  where  independent 
correlations  between  learning  and  RFT  performance  exist.    The  RFT  retains 
Us  attractiveness  as  a  diagnostic  tool  because  it  is  such  a  simple  and 
reliable  laboratory  procedure  and  because  it  is  free  of  symbolic  associations, 
in  each  of  these  areas,  however,  researchers  would  be  we'l  advised  to  use  a 
large  RFT  apparatus  (i.e.,  mean  visual  angle  about  37°)  because  a  large  RFT 
di  criminates  FD  subjects  from  Fi  subjects  better  than  a  small  RFT. 
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LNL)  NO  lib 

].    The  different  surface  areas  of  the  two  rods -and~f ranies  is  a 
potential  confound  in  the  present  study.    A  stimulus  surface- 
area  effect  has  been  found  in  the  periphery  of  the  retina 
for  induced  circular  vection  (Leibowitz  &  Post,  1981). 


ERIC 


25. 

REFLkENCES 

Arbuthnot,  J.    Cautionary  note  on  measurement  of  field  dependence. 
Perceptual  and  Motor  Skills,  1972,  35,  479-483. 

Ausburn,  L.  J. ,  &  Ausburn,  t  .B.    Cognitive  styles:    sortie  information 
and  implications  for  instructional  design.    Educational  Com- 
munication and  Technology  Journal,  1978,  26  (4),  337-354. 

Lbenholtz,  S.  M.    Determinants  of  the  rod  and  frame  effect:  The 
role  of  retinal  size.    Perception  and  Psychophysics ,  1977, 
22  (6),  531-538. 

Hbenholtz,  S.  M. ,  &  Benzschawel  ,  T.  L.    The  rod  a.id  frame  effect 

and  inuuced  head  tilt  as  a  function  of  observation  distance 

Perception  and  Psychophysics,  1977,  22  (5),  491-496. 
Grant,  D.  W.    The  statistical  analysis  of  a  frequent  experimental 

design.    American  Journal  of  Psychology,  1949,  62,  119-122. 
Irving,  D. ,  4  Henderson,  D.    On  the  validity  of  the  portable  rod- 

and-fra^e  test.    Perceptual  and  Motor  Skills,  1971,  32,  434. 
Leibowuz,  H.  W.  ,  Post,  R.  B.    Two  modes  cf  processing  concept  and 

some  implications,  1981.    Personal  communication. 
Long,  G.  M.    The  rod-and-f rame  test:    Further  comments  on  methodology. 

Perceptual  and  Motor  SkiJJ[s,  1973,  36,  624-626. 
Long,  G.  M.    Reported  correlates  of  perceptual  style:    A  review  of 

th«^  field-dependency- independency  dimension.    A  PA  Journal 

Supplement  No.  540,  1974,  1-82. 


ERLC 


Mjrunt,  k.b.  &  ,,rnolff,  J.     Hurting  position,  adaptation,  and 

visual  framework  as  influencing  the  perception  of  verticality. 
Journal  of  Experimental  Psycho;  j^,  1966,  71  (b),  684-686. 

Schiff,  W.    Perception:    An  applied  approach.    Boston:  Houghton 
Mifflin,  1980. 

Streibel,  M.  J.    The  role  of  stimulus  size  on  performance  in  the 
Lmbedded-I*  lyures- lest  and  in  the  kod-and-Frame-Test  and  the 
implications  of  this  role  for  the  field-dependence-independence 
construct.     (Doctoral  dissertation.  The  University  of  Wisconsin, 
1980). 

litreibel,  M.  J.  &  Lbenholtz,  S.  M.    Construct  validity  of  perceptual 

style:    Rule  uf  stimulus  size  in  the  Embedded-Figares-Test  and  the 
Rod-and-Frame-Test.    Perception  &  Psychophsics  (in  press). 

Wachtel,  P.  L.    Field  dependence  and  psychological  differentiation: 
Reexamination.    Perceptual  and  Motor  Skills,  1972,  35,  179-189. 

Werner,  H.,  &  Wapner,  S.    Experiments  on  sensory-tonic  field  theory 

of  perception:    IV.    Effect  of  initial  position  of  a  rod  on  apparent 
vert  j ca  1  My .  Journal l_of_  Experimental  Psychology  ,  1 952 ,  43 ,  68- 74 . 

",tMf,«  H-  A-    Perception  of  body  position  and  of  the  position  of  the 
visual  field.    Psychological  Monographs:    General  and  Applied, 
1949,  63  (7),  Nj.  302. 

Witkin,  H.  A. ,  &  Asch,  S.E.    Stud,es  in  space  orientation:  IV. 

Further  experiments  on  perception  of  the  upright  with  displaced 
visual  fields.    Journ^  qM:xperimen ta  1  Psycho  1  ogy ,  1948,  38,  762-782. 


C50 


11 . 


rfiUm,  H.  A.,  Dyk,  k.  B.  ,  Faterson,  H.  F.,  Goodenough,  J.  R.   -  Kurp, 
S.  A.  Psyi nological  differentiation;    Studies  of  development. 
New  York:    Wiley  and  Sons >  1962. 

witkin,  H.  A.,  Lewis,  H.  B.,  Herzman,  M. ,  Machamer,  K. ,  Meissner, 
P.  B.,  &  Wapner,  S.    Personality  through  perception:  An 
experimental  and  clinical  study.    New  York:    Harper  &  Brothers,  1954. 

*iuk!n,  h.  A.,  Oilman,  P.  K. ,  Raskin,  E.  ,  &  Karp,  S.  A.    A  manual  fur 
the  embedded  figures  test.    Palo  Alto,  CA.:    Consulting  Psycho- 
logists Press,  1971. 


ERLC 


ti51 


Kear.  EFT  Response  Tirues   (KTs;   for  All  Subjects   (Ss j 

in  Experiment  I 


Size  Mean  St.  Dev. 


w  *  i. 

Ss 

n 

(sees) 

( sees 

Total 

16 

45  .4 

27.  5 

Male 

8 

36.  2 

27  .  8 

Female 

8 

54.  6 

25  6 

>  <  ■ 

;.ea  i.urr. 

local 

16 

37.4 

26.  5 

Male 

8 

27.0 

13.  7 

Female 

8 

47.7 

32.  8 

Standard  deviations  of  samples  based  on 
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Mcu.r*  crT  i\Tb  it  r  tnc  Lrl  r\  o.        Groups  i;\  Lxpui" imtnt  i 


-reep;ual     Size  Mean  St,  Dev. 

btyle*  EFT  n  (sees)  (secs)b 


bmaii 
Medimr. 


5 

c 


T  "FD" 


Small  5 
Medium  5 


15.  5 
26.  5 

78.  0 
65.  3 


10.  - 
11.6 

15.0 


EFT  field-dependence   (i.e.  t   perceptual  style; 
defined  by  performance  on  the  small  EFT. 


.dnaard  aevidtions  of  samples  based  u*'  dl=n- 
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Mean  EFT  Response  Times   (RTsj   for  All  Subjects  (Ss) 

in  Ex  /^rimen;  2 


Size  Mean  St.  Dev. 

EFT  Ss  n  (sees)  (secs)a 


Small 

local 

24 

42 

1 

25 

4 

Males 

12 

29 

:> 

19 

0 

Females 

12 

56 

9 

23 

9 

Large 

Total 

24 

46 

4 

28 

7 

Males 

12 

32 

6 

20 

0 

Females 

12 

60 

-J 

30 

0 

bLandarU  deviation  Oi   samples   ba^ed  on 

c  i = n  ~  x 


TABLE  4 


Mcdr.  EFT  KTs  i or  the  EFT  FI  a  FD  Groups  in  Experiment 


Perceptual     Si;;e  Mean  Sc.  Dev. 

Sty lea  EFT  r  (sees)         (s$c£; b 


LFT  "FI" 

Sma  i  1 

o 

16 

9 

-J 

Large 

b 

45 

& 

31 

4 

EFT  "FD" 

Small 

8 

70 

2 

18 

1 

Large 

S 

5^ 

5 

32 

4 

^EFT  field-dependence   (i.e.,   perceptual  style; 
defined  by  performance  on  the  small  EFT. 

^Standard  deviations  of  samples  ba^ed  on  df-n-1 


ERLC 


TABLE  5 

Mean  EFT  Response  Times   (RTs)   for  ail  Subjects  (Ss) 

m  Experiment  3 


Mean  St.  Dev. 

Size  EFT      Ss  n  (sees)  (secs)a 


Small 

Total 

32 

43 

4 

23 

5 

Kales 

16 

46 

3 

25 

c 

Females 

16 

40. 

6 

21 

2 

Large 

Total 

32 

31 

2 

19 

2 

Ma  1  e  s 

16 

31. 

7 

21 

1 

Females 

16 

30. 

7 

17 

7 

aStandard  deviations  ot  samples  based  on 
df-n- 1 . 


TABLE  6 


Mean  crT  Kis  tor  the  EFT  FI  5t  FD  Groups  m  Experiment  3 


Perceptual  Size 
EFT 


c,  r.  y  I  e  a 


EFT  "FI" 


EFT  "FD" 


Sma  1 1 


Small 
Lare;e 


11 


Mean  St.  De'\ 

(sees)  (secs)^ 


20.  3 
27  .8 

70.  0 
26.3 


8  7 
17.  8 

15.  5 
IS.  9 


aEFT  field-dependence   (i.e.,  perceptual  style) 
defined  by  performance  on  the  small  EFT. 


bo 


Standard  deviations  of  samples  based  on  df=n- 
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TABLE  7 

Mean  RJT  Scores  for  All  Subjects   (Ss)   in  Experiment  3 


Size  RFT         Ss        n        Mean(degs)      St.  Dev.(degs)3 


Small          Total  32  1.50  1.54 

Males  16  1.47  1.44 

Females  16  1.53  1.67 

Large         Total  32  4.98  2.60 

Males  16  4.95  2.82 

Females  16  5.02  2.53 


Standard  deviation  of  samples  based  on 
df«n-l. 
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TABLE  8 

Mean  RFT  Scores  for  the  RFT  FI  &  FD  Groups  ir  Experiment  3 


Perceptual      Size  St  Dev 

Style*  RFT  n  Mean  (degs)  (degs)b' 


RFT  "FT."         Small  11  .66  1.06 

Large  11  2.59  0.80 

RFT  "FD"         Small  11  1.52  1.27 

Large  11  8.00  l!95 


a 

RFT  field-dependence  (i.e.,  perceptual  style) 
defined  by  performance  on  the  large  RFT. 

bStandard  deviations  of  samples  basea  on  df=n-l 
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TABLE  9 
Pearson  Correlation  Matrices 
of  the  EFT  and  RFT  Data  in  Experiment  3 


Test 

Large  EFT          Small  RFT 

Large  RFT 

(a)  Total  Group  (n»32) 

Small 

EFT 

.1231  -.0291 

-  0416 

Large 

EFT 

- . 0828 

0766 

Small 

RFT 

.  1917 

(u)     Ma les  (n=ib) 

Small 

EFT 

.2252  .2258 

.0347 

Large 

EFT 

-.0758 

.  1753 

Small 

RFT 

-  .0322 

(c)     Females  (n=16) 

Small 

EpT 

-.0307  -.2931 

-.  1426 

Large 

EFT 

- .0913 

-.0532 

Small 

RFT 

.4088 

Note.     each  of  these  correlation  coefficients  failed 
to  reach  significance  (i.e.  ,  a<.05) 


TABLE  10 

Spearman  Rank  Correlation  Matrices 
of  the  EFT  and  RFT  Data  in  Experiment  3 


Test : 


Large  EFT 


Small  RFT 


Large  RFT 


Small  EFT 
Large  EFT 
Small  RFT 

Small  EFT 
Large  EFT 
Small  RFT 

Small  EFT 
Large  EFT 
Small  RFT 


(a)     Total  Group  (n»32) 


'.0695 


-.0415 
- .0455 


(b)     Males  (n-16) 


2118 


.2537 
.0944 


(c)     Females  (n=16) 


.  1324 


-.3299 
-.0707 


.  1478 
1010 

3222>' 

0059 
1990 
1234 

235^ 
0074 

4757* 


fp<.05,  all  others  were  not  significant 
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Figure  I.  Embedded  -Figures-Test  (EFT)  Means  for  EFT  Fl  6FD  Subjects 
in  Experiments  1-3 . 
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Field  Dependenr  (RFT  KD)Ss 


Field  Independent  (RFT  Fl)  Ss 
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Figure  2    Rod- ond-Frcme -Test  (RFT)  Means  for  RFT  Fl  8  FD  Subjects 
in  Experiment  3 
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AECT  -  PHILADELPHIA 
"MEDIA  RESEARCH,  PAST,  PRESENT ,  FUTURE"  -  Tues,  April  7,  10:30-11:45 


by 

Dr.   G.M.  Torkelson 
Professor  of  Education 
University  of  Washington 


Having  come  in  my  early  days  from  the  discipline  of  the  social  sciences, 
I  have  never  guite  shaken  the  need  to  place  what  is  done  in  schooling  and  in 
media  research  in  a  philosophical,  social  context.    Consequently,  it  appears 
to  me  that  if  we  do  not  examine  the  ultimate  goals  and  effects  of  our  research 
in  light  of  its  users,  their  needs  and  characteristics  and  the  milieu  in  which 
they  operate,  then  we  may  be  engaging  in  studies  which  on  one  hand  are  neatly 
controlled  experimentally  but  perhaps  inconsequential  in  terms  of  real  effects 
upon  educational  practice. 

To  refresh  my  memory  about  past  events  I  looked  again  at  the  twenty-five 
year  summary  of  AVCR  which  it  was  my  pleasure  and  pain  to  prepare.  Those 
articles  across  the  years  of  AVCR  which  evaluated  the  results  of  research 
usually  concluded  with  discouraging  comments  about  non-significance.    Let  me 
quote  a  few  brief  statements  in  passing. 

In  1953,  speaking  of  research  on  radio  and  motion  pictures  in  education, 
Hoban  said  that"... In  historical  perspective,  much  of  this  effort  appears 
to  have  been  wasted. '' 


In  1959,  Bill  Allen  determined  that  while  educational  media  can  teach 
factual  information,  "...Not  enough  information  is  at  hand  to  tell  in  what  ways 
each  of  these  media  is  unique  as  a  teaching  tool  and  what  their  comparative 
effectiveness  would  be  in  teachi ng. . . .The  translation  of  research  and  theory 
into  real-life  applications  is  desperately  needed. 

_  Slightly  more  than  a  decade  later,  Allen  said  that"... the  time  is  far  off, 
if  in  fact  it  over  arrives,  when  we  can  identify  an  instructional  problem  and 
then  faultlessly  select  the  proper  instructional  mix  to  solve  it." 
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Even  more  recently,  in  1975,  Allen  concluded  that: 

i;;Ill;r!-1S  1ittle  definitive  evidence  fron  the  aptitude  trea.,..ent 

SctJl!'%S5^h  that---T^  guide  the  selection  of  more  general 
instruct  ona    strategies,  much  less  lead,  to  the  desiqn  of  specific 

d?v  r'se^hTt1^1'3!-  TJ6  reSfrCh  reSultS  are  50  fragment   yC  n  C 
diverse  that  general i zati ons  fron  these  alone  are  virtually  impossible. 

Similar  remarks  have  been  made  by  others. 

nmA+ill62  V]D'n,  concluded  that  "...programmed  learning  has  not  paid  off  with 
cumu.ative  and  systematic  progress  which  it  seemed  to  promise. 

tion  rela?L7,toemuU?c£in^?d         ^  °f  ,the  reviews  of  research  in  cue  summa- 
reiated  to  multichannel  media  indicated  mixed  and  contradictory  results. 

In  the  same  year  Smith  and  colleagues  found  that  there  were  no  auidplinps 
for  determining  what  aspects  of  a  subject  should  be  assigned  L  what  nedium 

na^iIn  ]:i3'  HSia  Said  that  "••■the  one  conclusion  that  can  be  drawn  frcr 
near  y  a  thousand  studies  (of  channel  effectiveness  is  that)  no  aene^allv 
conclusive  statement  can  be  made.  generally 

aotitLn„thtnS^e  yeaJ»  Sno"  an_d  Sa1o™n  wrote  about  the  relationships  of  learner 
In  197d  Campeau  reviewed  research  in  which  media  were  used  to  tPach  aduite 

?5trfS?oSiv^t?SS?le  9uidell'nes  for  making  choices  -  "Wts" 

for  r6s0e.C!Shn1X««.rather  PeSSiniStl'C  ^ '  SU"eSt1ons  h^  been  ™de 

1961  -  Postman:  audiovisual  educate  does  not  call  for  the  formulation 

So^Ef  lalAr;nCiplGS;  U  Calls  for  the  ^Plication  and  ela- 
boration of  the  general  laws  of  human  learning. 


196? 


Salomon  and  Snow:  one  should  expect  interaction  effects  between 
media  attributes,  learner  traits,  and  learning  objectives  rather 
than  to  media  attributes  alone.  uij^LLives,  ratner 

19/0  -  Gropper:  active  responding  (is)  a  necessary  condition  for  learning 
learning  can  be  heightened  by  the  systematic  organization  ^armng' 
stimulus  materials  that  control  such  practice. 


197: 


Bauer:  investigators  in  instructional  media  may  need  to  consider 
the  sense  impression  response  as  a  plausible  criterion  for  their 
stud l os 
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1972  -  Person:  the  relationships  of  visual  television  conaiuna cation 
techniques  to  theoretical  models  of  perception  and  learning 
should  be  investigated  more  thoroughly  than  in  the  past. 

1975  -  Qi  Vesta:  the  next  logical  step  in  trait-treatment  interaction 
is  to  consider  the  cognitive  processes  assumed  to  be  correlated 
with  traits  a.nd/or  the  processes  induced  by  the  treatments. 

In  1975,  and  again  in  a  recent  book,  Salomon  offered  several  assumptions 
about  the  relationships  of  media  to  cognitive  processes  which  I  think  epitomize 
current  interests:  . 

1... codes  which  serve  for  communications  Purposes  serve  also  for  covert 
medjiational  ones. 

2.    external  communi cational  codes  can  be  incorporated  or  internalized 
to  serve  presentational  purposes. 


3.    codes,  once  in cernal ized ,  can  be  generalized  from  Their  original 
contexts  and  can  thus  serve  as  schemes  of  thought. 

It  is  apparent  that  part  of  the  problem  of  obtaining  clearly  defined  differences 
in  much  of  media  research  has  been  due  to  unaccounted  factors  which  may  have  had 
ett2c,s  equal    to  or  larger  than  the  exDerimental  variables  themselves  Part 
ot  the  problem  also,  in  the  eyes  of  constructionists,  has  been  the  reductionist 
approach  to  research  where  the  argument  is  that  when  behavior  has  been  reduced 
and  understood  at  an  appropriately  elementary  level,  then  more  complex  behavior 
may  be  understood  by  combining  well -understood  fundamental  parts.    This  latter 
position  would  be  disputed  by  those  wno  contend  that  for  too  long  we  have 
ignored  the  elaborate  nature  of  the  individual  and  the  effects  of  the  social 
milieu  as  these  have  influenced  responses  to  stimulus  situations.    For  ex- 
ample, almost  twenty  five  years  ago  Ray  Carpenter  was  advocating  such  a  position. 

...It  can  be  assumed  reasonably  that  teaching  materials  are 
effective  in  an  ordered  manner  depending  on  the  degrees  of 
their  personal  relevance  to  individual  students.  ...What  is 
presented  to  students  and  what  is  accepted  and  learned  by  them 

are  very  different  selective  processes  are  operative 

at  all  levels  of  human  experience  and  at  all  stages  of  the 

communicative  processes  among  individuals  TheVgani sm  or 

individual  interposes  its  entire  relevant  life  history  between 
the  stimulus  material  and  hi^  or  her  response. 

A  rpcogmtion  of  these  complicates  since  the  time  of  Caroenter's  state- 
ment is  evident  in  current  concentrations  upon  the  interactive  effects  of  cog- 
nitive processes  and  nedia  attributes.    We  in  general  have  discarded  gross 
comparisons.    We  have  developed  sophisticated  theories  about  media  as  symbol 
systems  and  as  variant  entities,  with  meaninos  subject  to  individual  differences 
we  have  immersed  ourselves  in  the  peculiarities  of  brain  hemispheres  and  have 
had  verbalized,  through  the  Proster  theory  of  learning,  for  exanole  that 
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the  brain  imposes  its  own  structure  and  experiences  upon  its  environment,  with 
important  implications  for  instructional  practice.    Yet,  in  spite  of  our  re- 
finements, we  still  run  into  problems. 

Is  it  contradicting  our  knowledge  of  human  development  to  use  research 
models  which  search  for  constants  as  predictors  of  human  behavior?    For  example, 
in  developing  aptitude  neasures  of  learners  for  prediction  and  control  have  we 
resolveo  the  conflict  of  using  learner  profiles  which  may  reflect  only  moments 
in  time  for  judging  the  behavior  of  dynamic,  changing  individuals?    Also,  where 
do  we  acquire  the  luxury  of  time  and  money  to  do  the  detailed  analyses  required 
to  ferre,  out  all  the  relevant  coding  units  and  systems  inherent  in  a  oiven 
medium  as  these  codes  impart  information  and  affect  cognitive  processes  in 
learners.    Are  we  any  closer  in  our  research  practices  to  explaining  cause  and 
ertect  relationships  which  are  valid  and  not  subject  to  the  traditional  hedging 
statement,  all  things  being  equal? 

J"  ^.Fal  1  1977  iSSUG  of  the  Review  of  Educational  Research  (Vol  47,  No  4, 
pp. ,o54-6t>3),  Magoon  makes  the  statement  that  "...There  are  some  good  indications 
that  educational  research  may  have  reached  a  crisis  stage  with  regard  to  its 
major  Fisherian  experimental  design  tradition,  and  perhaps  that  the  paradiqm 
has  never  worked.    At  any  rate    schooling,  teaching,  and  learning  go  on 
without  being  explicable  via  traditional  approaches,  and  serious  doubts 
about  methodology  have  been  raised  publicly  from  within  the  research  community." 
Uting  a  number  of  sources,  Magoon  goes  on  to  say  that  "Presumed  links  between 
particular  instructional  methods  and  student  achievement  have  not  b-en  found 
after  more  than  a  half  century  of  research."    Commenting  specifically  about 

trait-treatment  interactions,  he  says  further  that  "  simple  aptitude  treatment 

interactions  in  school -like  settings  are  very  rare  and  searching  for  them  may 
well  be  fruitless.... The  reason  for  this  state  of  affairs  (and  here  he  cites 
Lronbach)  is  not  that  interactions  do  not  occur,  but  that  there  are  weak  inter- 
actions with  many  things  -  in  fact,  usually  too  many  in  instructional  research. 
I  he  dilemma  is  that  more  complex  interactions  have  a  tendency  to  hide  the 
simpler  qnes  ad  infinitium. 

Turning  to  the  constructionists  for  a  moment,  what  position  do  they  take 
regarding  the  nature  of  research  and,  finally,  might  we  gain  insights  about  the 
et.ectiveness  of  media  through  some  of  the  procedures  of  the  constructionists? 

In  the  Review  of  Educational  Research,  referred  to  earlier,  there  is  a 
discussion  of  the  assunpcions  upon  which  constructionists  base  their  conceptions 
of  viable  research. 


One  chief  assumotion  about  much  complex  behavior  is  that  the  subjects 
being  studied  must  be  considered  as  knowing  beings  and  that  this  knowledge 
has  important  consequences  for  how  behaviors  and  actions  are  interpreted 
This  position  is,  according  to  the  author,  "...the  life-blood  of  the  'cogni ti v< 
proposal,  for  cognition  is  literally  defined  as  knowledge  or  the  opacity  for 


A  second  assumption  is  that  control  over  much  of  intelligent  behavior 
resides  within  the  individual,  sometimes  constrained  by  social  norms  or  oth:r 
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circunstanc.es.    The  indication  for  research  is  that  learning  is  hest  under- 
stood as  being  constructed  by  teachers  and  students  themselves,  requiring 
tha,  purposes  and  meanings  be  taken  into  consideration  if  true  insiahts  ar° 
to  be  gained. 

The  third  assumption  is  that  evolution  has  developed  the  human  to  a  ca- 
KnJ?!- Vn  ^.critical  areas.    One  is  the  ability  to  develop  knowledge 
by  organizing  complexity  rapidly.    A  second  is  that  humans  generally  attend 
InH  5%JSSe-  me^ll1iS  °f  C0MleX  ^^ic-ions,  rather  than  simple  meanings. 
mncA  15 /hat  learners  take  on  comolex  social  roles,  a  conaition  which 

must  be  Known  for  insights  into  behavior.  For  the  educational  reseracher, 
therefor-  the  basic  pnenomena  to  be  studied,  at  their  most  primacy  levels 
may  actually  be  quite  sophisticated  and  highly  organized.  "  ' 

rnnc^°r.the-r"earCher  in  media'  U  seems  to  me  that  the  ^plications  of  a 
constructionist  aooroach  are  ouite  clear,  at  least  from  a  methodological  point 

fnn  t  "    *  Siea?,°I  the  reauctlonist  process  of  isolating  variables  within 
a  tigntly  controlled  experimental  frame,  the  constructionist  would  wish  to 
record,  through  anthropological  and  sociological  means,  the  situational  con- 
ditions which  impinoe  upon  the  uses  and  interaretations  of  media.    Throu-h  the 
gathering  overtime  of  data  through  observations,  questionnaires,  interviews 
ana  other  relevant  data  gathering  devices,  the  researcher  wouid  look  for 
patterns  of  responses.    Out  of  such  observations  would  come  hypotheses  about 
the  relationships  among  interacting  factors.    Further  testing  and  refinement 
or  the  nyootheses  would  thus  begin  to  provide  some  baseline  data  about  the 
social  and  human  conditions  which  affect  media  use.    A  number  of  studies  have 
shown,  for  example,  that  the  presence  of  and  convenient  access  to  a  variety 
o.  teaching  materials  does  not  necessarily  result  in  exoanded  use  by  teachers 
There  are  other  factors  which  must  be  taken  into  account,  such  as  the  constraints 
on  teacher  time  which  Drevent  thorough  involvement  in  media  use,  cr  the  very 
struggle  with  unruly,  unmotivated,  defiant  students  which  prevents  the  act  of 
teaching. 

To  me  it  appears  important  that  more  time  be  spent  in  the  domain  of  the 
media  user,  discovering  all  Che  factors  which  impinge  uoon  knowledge  of  media 
effectiveness.    Perhaps  there  is  not  one  among  us  here  today  who  would  disaqree 
with  the    tatemert  that  there  is  a  gap  between  research  findings  emanating  from 
the  laboratory  and  aoplications  of  those  findings  to  educational  practice  I 
would  urge  a  closer  study  of  the  values  to  be  derived  from  both  the  reductionist 
and  constructionist  ooints  of  view  so  that  the  values  cf  both  approaches  may 
heio  m  designing  research  in  media  that  -Hakes  a  fundamental  difference 
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ESTABLISHING  RESEARCH  GOALS : 


THE  EHTNOGRATHER-PRACTITIONER  DIALECTIC 
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John  J, 
Gleason 


Association  for  Educational  Communications  and  Technology — Research  and 
Theory  Division  Meeting,  Philadelphia,  April  8,  1981 

The  recent  surge  of  ethnographic  studies  in  education  has  created 
a  need  for  better  communication  about  ethnographic  methods  to  media  and 
other  technical  specialists  who  may  join  ethnographers  in  research 
teams.     Media  specialists  have  usually  been  trained  in  non-ethnographic 
research  paradigms,  and  therefore  usually  do  not  share  assumptions  and 
procedural  approaches  with  ethnographers.     Our  paper  addresses  the 
nature  of  ethnographic  research  and  focuses  on  issues  in  carrying  out 
research  in  a  field  setting,  with  the  aim  of  aiding  media  people  to 
understand  what  eth  uy  is,  what  ethnographers  do,  and  how  media 

specialists  can  be  of  the  most  assistance. 

To  illustrate  points  in  the  paper  we  will  be  drawing  on  our  own 
research  experiences,  which  have  primarily  been  in  projects  aimed  at 
problem-solving;  that  is,  projects  whose  findings  are  potentially  of 
use  to  people  in  the  settings  where  we  have  worked,  or  settings  like 
them. 


Whether  media  specialists  are  part  of  the  research  team  trom  the 


ERLC 


671 

6S« 


beginning,  or  brought  into  the  setting  to  videotape  atter  the  project 
is  underway,  they  need  an  understanding  of:     1)   the  goals,  methods, 
assumptions,  and  processual  nature  of  ethnographic  research  in  general, 
and  the  project  itself  in  particular;  and  of  2)  sociopolitical  issues 
in  the    etting,  including  relationships  established  with  practitioners 
and  other  participants  there.     For  one  thing,  bringing  a  media  specialist 
into  a  setting  where  research  is  already  underway  affects  all  the  re- 
lationships that  the  primary  researchers  have  worked  out  with  the  other 
participants.     For  another,  introducing  a  machine  such  as  a  video 
recorder  into  the  setting  is  also  likely  to  have  an  impact  of  its  own. 
It  is  important,  therefore,  for  media  specialists  to  be  sensitized  to 
the  intricate,  continuous  negotiation  of  relationships  that  accompanies 
ethnographic  research. 

A  discussion  of  these  points  will  be  taken  up  later  in  the  paper. 
We  begin  by  outlining  the  principal  characteristics  of  ethnographic 
research . 

Ethnography  is  the  descriptive  study  of  a  culture  (Spradley  1980:3), 
An  ethnography  may  attempt  to  describe  a  whole  culture,  looking  at 
micro-level  behavior  to  understand  macro-level  social  and  cultural 
processes.    Or  an  ethnography  may  focus  on  particular  social  groups  or 
settings  within  a  larger  culture.    Our  discussion  is  concerned  with 
ethnography  in  thi^  second  sense,  because  it  is  in  the  study  of  par- 
ticular groups  and  interactional  settings  that  ethnography  has  gained 
increasing  importance  in  educational  research. 

Ethnographic  research  differs  from  experimental  and  quantitative 
research  in  several  significant  ways.     First,  research  questions  and 
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hypotheses  in  both  experimental  and  quantitative  designs  are  pre- 
determined before  beginning  the  research  or  entering  the  setting.  All 
variables  are  controlled  except  the  variable  under  study.  Analytical 
categories  are  defined  in  advance,  and  often  the  collected  data  are 
reduced  to  marks  on  a  predetermined  coding  sheet. 

In  contrast,  ethnographers  begin  with  very  flexible  research  designs 
and  only  general  questions  in  mind.     They  may  spend  the  first  several 
weeks  in  the  field  developing  research  questions  appropriate  co  what 
is  going  on  there.     Because  ethnographers  are  working  in  naturally- 
occurring  settings,  they  are  unable  to  control  any  of  the  relevant 
variables,  and  in  fact  c*o  not  want  to  control  them.     Because  they  are 
interested  in  discovering  what  people  actually  do  and  how  they  create 
meaning,  ethnographers  make  decisions  about  which  questions  and 
variables  are  mor>t  important  to  study  only  after  an  initial  period  of 
observations  in  the  field.    And  because  a  primary  ethnographic  goal  is 
to  understand  people's  behavior  and  meanings  in  'cheir  own  terras,  analytic 
categories  are  not  defined  in  a^'unce.     Instead,  categories  and  coding 
techniques  (where  appropriate)  are  worked  out  from  the  data  while  in  the 
i ield. 

Secondly,  experimental  researchers  construct  a  laboratory  context 
for  the  experiment,  taking  the  subject  out  of  his/her  normal  setting. 
The  laboratory  context  is  treated  as  a  "zero11  context — that  is,  it  is 
assumed  not  to  aifect  the  results  of  the  experiment.  Experimental 
data  consist  of  observations  or  tests  that  measure  the  outcome  of  the 
experimenter's  intervention — which  might  be  a  stimulus,  test,  or 
problem  presented  to  the  rubject. 


In  contrast,  ethnographers  enter  ongoing  settings  with  the  view 
that  the  naturally-occurring  context  is  the  key  to  understanding 
people's  behavior  and  meanings.     Thus,  rather  than  ignoring  context, 
ethnographers  focu?  on  it.     Rather  than  manipulating  people's  behavior 
th  rough  a  tes t  developed  ou t  of  theory  alien  to  the  se t ting ,  e thnographers 
want  to  discover  what  people  normally  do  in  their  everyday  life,  how 
they  respond  lo  charging  conditions  that  occur,  and  how  they  make  sense 
oat  of  what  they  are  doing.     For  this  reason,   the  analytic  categories 
developed  from  ethnographic  data  reflect  the  informants1  own  under- 
standings and  interpretations  of  what  is  going  on. 

Ethnographers  use  a  variety  of  techniques  to  collect  data,  but  the 
most  fundamental  is  participant  observation.     The  degree  to  which 
ethnographers  are  participants  versus  observers  varies  from  situation 
to  situation,  and  from  one  time  or  event  in  a  setting  to  another.  By 
joining  people  in  their  activities  as  a  participant,  the  ethnographer 
becomes  socialized  into  the  ways  neople  do  things  and  the  understandings 
they  have  about  the  world  and  their  own  behavior.     As  an  observer ,  the 
ethnographer  is  engaged  in  looking  and  listening  (Schatzman  and  Strauss 
1973).     Besides  observing  what  people  actually  do  and  say,  the 
ethnographer  interviews  them  about  their  behavior— recording  what  they 
say  they  do,  why  they  do  it,  what  .hey  know,  and  how  they  make  sense 
out  of  their  own  and  other  people's  behavior. 

Doing  ethnography  means  being  involved  in  an  ongoing  dialogue — or 
more  correctly,  multilogue — with  the  people  in  a  setting.  Through 
frequent  and  intense  interaction  with  informants,  the  researcher  comes 
ts  closo  as  possible  to  achieving  an  insider's  view  of  the  setting,  its 
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patterns,  and  meanings.    To  accomplish  this,  ethnographers  are  constantly 
engaged  in  analysis,  reviewing  and  reflecting  on  their  observational 
field  notes,  looking  for  patterns  to  check  out  with  the  people  in  the 
setting,  and  continually  reformulating  the  research  questions,  hypotheses, 
and  findings.     Theory  in  ethnography  is  built  out  of  patterns  abstracted 
from  descriptive  data.     In  fact,  description  is  only  one  aspect  of  doing 
ethnography.    The  more  fundamental  aim  is  to  arrive  at  grounded  theory 
which  accounts  for  what  is  going  oil  in  the  setting,  and  makes  sense 
out  of  the  patterns  identified  in  the  data.     By  grounded  theory  we  mean 
that  such  theory  is  based  in  and  derived  from  the  data  itself,  whether 
or  not  also  guided  by  formal  or  grand  theory  in  the  social  sciences 
(Glaser  and  Strauss  1967). 

One  way  to  think  about  the  usefulness  of  ethnography  to  educational 
research  is  to  consider  the  kinds  of  questions  best  answered  or  only 
answerable  through  ethnographic  methods.     Questions  of  meaning  consti- 
tute one  set  of  such  questions.    Ethnography  allows  us  to  explore  the 
meanings  shared  by  people  in  a  group,  including  the  meaning  of  behavior, 
events,  vaiues,  and  concepts,  and  to  achieve  something  akin  to  an  in- 
sider's view  and  understanding  of  these  meanings •    As  ethnography  usually 
involves  at  least  a  year  in  the  field,  it  also  allows  us  to  observe 
meanings  as  they  develop  and  change  over  time. 

A  second  set  of  questions  involves  social  relationships — how  people 
organize  themselves  in  groups,  solve  problems,  negotiate  roles,  make 
decisions,  communicate  with  each  other,  and  develop  social  rules  for 
behaving  and  interacting.    Thirdly,  ethnography  is  the  best  way  to 
study  questions  of  child  and  adult  socialization  in  a  setting  or  withii. 
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.1  group,  including  acquisition  of  language  and  culture,  and  socializa- 
tion to  classroom  rules  and  expectations.     Finally,  another  illustrative 
set  of  questions  best  pursued  through  ethnographic  research  is  cross- 
cultural  differences  in  styles  of  communicating,  thinking,  and  inter- 
acting—all of  which  have  important  implications  for  sc\ools  and  educa- 
tLonil  policy. 

In  recent  years,  the  growing  sophistication  of  the  electronic  media 
has  given  ethnographers  important  new  data  collecting  tools  to  supple- 
ment the  ubiquitous  pencil  and  notebook  of  the  traditional  anthropologist, 
Today,  ethnographers  carrying  out  linguistic  and  sociolinguistic  research 
on  child  language  acquistion,  language  and  interaction  in  the  classroom, 
and  related  work  in  educational  research  rely  on  audio  and  video  re- 
corders to  supplement  and  extend  their  data  base,  and  to  make  possible 
fine-grained  microanalyses  of  speech,  paralanguage ,  and  non-verbal 
behavior. 

Because  of  the  increaseH  complexity  of  data  collection,  transcrip- 
tion, and  analysis,  research  is  being  increasingly  conducted  by  teams 
whose  members  have  different  specialities,  skills,  and  backgrounds.  In 
some  cases,   the  teams  consist  of  researchers  who  are  themselves  tech- 
nically competent  in  media,  and  in  other  cases,  of  researchers  and 
media  specialists.     The  three  of  us  have  worked  in  research  teams 
exemplifying  both  of  these  models. 

It  is  essential  lor  all  members  of  the  research  team  to  understand 
the  importance  of  the  relationships  negotiated  and  maintained  within 
the  context  of  the  research  pursuit.     For  this  reason,  we  are  going 
to  address  the  following  aspects  of  the  researcher-practitioner  dialectic: 
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1)  Socio-political  issues  in  the  research  setting;  2)  researcher- 
practitioner  relationships  and  roles;  and  3)  the  impact  of  these  rela- 
tionships on  data  gathering  and  analysis.     We  will  be  drawing  on  our 
individual  and  mutual  experiences  in  several  projects:  Bilingual 
Classroom  Interaction  Project  (BDIP)   (Maldonado-Guzraan) ; 1  Communica- 
tive Competence  of  Severely  Handicapped  Children  (Gleason) ;  Ethnography 

2 

of  Communication  Study  of  Socialisation  Project  (Watson-Gegeo) ;  Home- 
maker  Research  Project  (Watson-Gegeo) ;3  and  Hawaiian  Talk  Story  (Watson- 

(»egeo)  . 

S_ icio-pol  itical  Issues  in  the  Research  Setting 

Socio-political  issues  first  emerge  during  the  negotiation  of  entry 
into  the  research  setting.     Researchers  are  obligated  by  law  to  abide  by 
federal  guidelines  for  the  protection  of  human  subjects, ~*  which  include 
obtaining  informed  consent.     But  the  kinds  of  assurances  that  people  in 
a  setting  may  require  before  giving  informed  consent  vary  greatly  from 
one  setting  to  another,  or  from  one  place  to  another  within  the  same 
setting.     More  importantly,  requirements  within  a  setting  may  be 
contradictory . 

In  bureaucratic  situations,  such  as  when  research  must  be  cleared 
by  a  national  or  state  government  or  agency,  a  local  department  of  edu- 
cation, or  administrative  levels  within  a  school,  officials  are  con- 
cerned about  obtaining  iniormed  consent  statements  at  all  levels,  as 

a  protection  against  legal  action  by,   for  instance,  teachers  or  parents 
6 

of  students.      Host  school  administrations  require  written  informed 
consent  from  children's  parents,  vet  if  administrators  strongly  back 
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i  project  and  fear  Lhat  raising  u  with  parents  w  11  "stir  up  trouble," 
the>  nay  wish  to  avoid  formal  consent  procedures.    Watson-Gcgeo  experi- 
enced this  In  Hawaii.     I„  Reason's  study  of  children's  interactions  on 
a  ward  for  severely,  multiply  handicapped  individuals,  although  per- 
nission  had  to  1 e  granted  at  several  levels,7  the  administrators  pre- 
ferred to  Rive  iutormed  consent  in  locus  parentis. 

Gatekeepers  in  an  organization  or  institution  are  concerned  about 
the  possible  improper  use  of  data  by  researchers  during  and  after  the 
project.     They  may  attempt  to  control  negative  effects  by  requesting 
copies  of  videotapes  or  even  field  notes,   in  order  to  review  them  and 
ascertain  whether  or  not  the  researcher  is  presenting  a  negative  view  of 
the  school,  department  of  education,  or  staff.     Maldonado-Guzman  reports 
that  this  has  been  experienced  by  a  team  of  researchers  from  the  Uni- 
ver^ity  of  Massachusetts,  Boston,  carrying  out  an  ethnographic  study  of 
return  migrant  children  in  Puerto  Rican  classrooms.8    In  the  Homemaker 
Research  Project  and  in  Glcason's  study,  gatekeeping  officials  insisted 
that  they  retain  control  over  the  videotapes  altogether.     Gleason  was 
not  allowed  to  remove  videotapes  from  the  school  premises.  Watsoa- 
Cegeo's  team  was  allowed  to  analyze  the  videotapes  at  Harvard,  but 
duplicates  were  not  to  be  made,  anu  the  originals  had  to  be  returned 
to  the  Department  of  Public  Welfare  at  the  end  of  the  study.  Some 
countries,  such  as  the  Solomon  Islands,  require  that  duplicate  copies 
of  all  tape.,  and  written  material  be  deported  with  the  government  prior 
to  the  researcher's  departure;  this  practice  reflects  the  growing  con- 
cern of  Third  World  nations  over  the  removal  of  data  from  the  control 
of  those  who  served  as  subjects  of  study,  with  the  resulting  lack  of 
access  for  local  researchers. 


But  such  policies  create  a  double-bind  for  the  researcher  as  well 
as  for  others  in  the  setting  who  must  give  informed  consent.     For  example, 
giving  copies  of  videotapes  to  supervisors  or  administrators  may  be  in 
conflict  with  the  interests  of  teachers,  who  should  be  protected  from 
supervisors1  evaluations.     Because  teachers  fear  that  principals  or  other 
school  authorities  could  use  such  videotapes  for  evaluation,   they  seek 
assurances  from  the  researchers  that  the  tapes  will  not  be  released 
without  their  consent.     Thus  researchers  may  find  themselves  caught 
between  supervisors,  who  can  deny  entry,  and  staff,  who  must  be  pro- 
tected  from  having  data  used  against  them.     Researchers  must  therefore 
carefully' consider  the  implications  of  agreeing  to  turn  over  primary 
data  to  supervisors,  administrators,  or  ocher  officials.    An  especially 
graphic  illustration  occurred  in  the  Homemaker  Research  Project.  During 
entry  negotiations,  homemaker/home  health  aides  had  been  given  assurance 
that  only  the  researchers  would  view  the  videotapes  of  in-depth  group 
interviews.     At  the  end  of  the  project,  Watson-Gegeo  and  her  team 
learned  that  administrators  intended  to  edit  the  tapes  for  use  in 
trailing  the  very  supervisors  under  whoa-  the  interviewees  worked, 
thereby  violating  the  informed  consent  agreement  with  the  h orae makers . 
This  unexpected  turn  of  events  meant  lengthy  negotiations  between  the 
research  team  and  the  administrators  so  as  to  guarantee  that  the  home- 
makers  would  again  be  approached  for  consent  before  the  tapes  were 
reviewed. 

Even  when  evaluation  by  a  supervisor  is  not  the  issue,  turning 
tapes  and  field  notes  over  to  an  authority  who  may  make  them  available 
to  the  public  must  be  thought  through  carefully  by  researchers. 


G79 


Watson-Gcgeo  and  Gegeo's  taped  interviews  with  Kwara'ae  people  in  the 
Solomons  is  a  case  in  point.    They  have  faced  a  serious  problem  in 
trying  to  fulfill  the  requirtnent  that  they  p-ovido  the  Solomons  govern- 
ment with  copies  of  all  tapes,  because  potentially  damaging  personal 
and  familial  information  was  recorded  in  some  interviews.     A  member  of 
the  government  or  community  with  access  to  the  tapes  could  easily 
bring  about  harm  to  the  informants  and  their  families. 

Another  potential  source  oi  harm  to  members  of  the  setting  ma> 
come  internally.     For  example,  when  researchers  and  teachers  view 
videotapes  together  so  that  teachers'  interpretations  of  events  and 
behaviors  can  be  elicited,   there  is  the  danger  that  the  teachers  may 
see  disruptive  <  r  other  negatively  sanctioned  behavior  going  on  that 
previously  escaped  their  notice.     Here,  individual  children  may  be  in 
danger  of  negative  evaluitions  or  disciplinary  action  by  their  teachers, 
based  on  videotaped  data.     If  showing  tapes  to  teachers  is  part  of  the 
research  design,   then  researchers  need  to  explore  teachers'  reactions 
to  such  situations  beforehand.     In  fact,  as  our  discussion  on  entry 
has  indicated,  a  serious  attempt  at  consciousness-raising  about  the 
process  and  goals  of  the  research  project,  as  well  as  the  ethical 
issues  involved,  should  be  undertaken  by  the  researchers  with  all  mem- 
bers of  the  setting.     Researchers  should  regard  this  as  an  obligation  on 
their  virl,  since  they  are  more  acutely  aware  of  potential  problems 
that  may  develop. 

Informed  consent  and  assurance  issues  are  not  ended  when  entry 
negotiations  have  been  completed.     As  we  noted  earlier,  it  is  the 
nature  of  ethnographic  research  that  changes  occur  in  the  research 
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questions  as  the  project  develops  in  the  field.     As  a  result,  data 
gathering  techniques  my  also  change,  as  well  as  the  research  team's 
need  for  access  to  different  persons  and  places  in  the  setting.  Each 
change  means  returning  to  the  gatekeepers  and  participants  in  the  setting 
to  renegotiate  informed  consent  and  assurances,     Gleason  originally 
negotiated  entry  to  do  observations  only,  but  later  found  that  a  set  of 
communicative  patterns  identified  by  observations  needed  to  be  video- 
taped for  microanalysis.     Because  this  was  a  significant  change  in  his 
lesearch,  he  had  to  develop  a  new  proposal  and  go  through  a  lengthy 
negotiating  process  at  several  levels  in  the  institution.     As  researcher, 
his  ethical  concerns  included  the  potential  impact  of  videotaping  both 
on  ward  activities  and  on  members,  and  the  implications  of  exposing  to 
possible  public  view  the  behavior  and  personal  lives  of  severely  handi- 
capped individuals.     The  institution,  which  was  currently  undergoing 
federal  inspection,  its  program  implementation  being  monitored  by  the 
district  court,  and  which  had  endured  pubJ ic  reactions  from  newspaper 
lecounts  of  conditions  there,  regarded  its  position  as  sensitive.  It 
finally  agreed  to  allow  Gleason  to  videotape  on  the  condition  that  the 
tape  not   le^vc  the  grounds,  and  that  they  remain  the  property  of  the 
schoo 1 . 

Most  entry  negotiations  are  complex,  requiring  permission  from  a 
series  of  individuals  at  various  levels  in  the  decision-making  process. 
Each  of  these  persons  not  only  can  deny  permission,  but  also  can  poten- 
tially influence  the  direction  of  the  research  by  limiting  access  or 
forbidding  collection  of  certain  kinds  of  data.     For  researchers,  then, 
important  ethical  and  practical  consideration  is  how  to  explain  the 
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natur,  of  the  research  and  the  goals  of  the  project  in  ways  that  will 
be  clear  to  gatekeepers  and  members  of  the  setting.     Ultimately,  gate- 
keepers will  base  their  decisions  on  the  degree  of  trust  the  re- 
searchers have  been  able  to  build  with  them  during  the  negotiating 
process . 

We  have  found  that  often  research  needs  to  be  further  legitimized 
by  building  relationships  with  the  larger  community  to  which  the 
setting  belongs.     In  the  Solomon  Islands,  Watson-Gegeo  and  Gegeo  have 
held  public  meetings  for  people  from  a  very  wide  geographical  area, 
even  though  intensive  research  was  being  carried  on  in  only  two 
villages,  in  order  to  inform  the  wider  community  about  the  nature  of 
the  research  raid  the  potential  use  of  it  to  the  district.  Maldonado- 
Cuzman  felt  that  members  of  the  school  community  other  than  the  gate- 
keepers could  ultimately  facilitate  or  not  facilitate  the  research 
process  of  the  BCIP  project.    Negating  attitudes  by  the  other  teachers 
could  have  undermined  the  degree  of  trust  already  developed  with  the 
two  participating  teachers.     Sensing  these  problems,  Maldonado-Guzman 
spent  time  sincerely  and  clearly  explaining  the  purposes  of  his  research 
to  the  participating  teachers,  explaining  findings  as  they  developed. 
Rather  than  keeping  information  away  from  the  research  subjects,  there- 
fore, it  became  important  for  retaining  trust  to  share  what  was  being 
discovered. 

The  degree  of  trust  developed  between  BCIP  researchers,  the  par- 
ticipating Chicano  teachers,  and  the  principal,  along  with  the  good 
relationships  established  with  parents  and  their  children,  had  the 
effect  of  making  these  people  advocates  of  the  research  in  the  larger 


school  community.     The  political  situation  of  the  school  is  that  there 
is  a  sharp  political  divi   ion  between  the  42  Anglo  and  Black  teachers 
and  the  eight  Hispanic  teachers,  who  together  teach  a  student  body 
which  is  90  percent  Hispanic  (mainly  Mexican-American)   in  a  school 
located  in  the  heart  of  a  Mexican-American  neighborhood.     The  Hispanic 
teachers  saw  the  project  as  an  essential  one  for  promoting  bilingual 
education  and  perhaps  for  supporting  the  fostering  of  Chicano  cultural 
values  in  the  school.     English-speaking  teachers  were  concerned  that 
the  project  would  lead  to  their  jobs  being  threatened.     They  feared  that 
the  ^uIP  wanted  to  prove  that  bilingual,  bicultural  teachers  (in  this 
case,  Hispanic)  were  doing  a  better  job  teaching  Hispanic  children  than 
they  were.     They  felt  especially  uneasy,  perhaps,  because  the  two  on- 
site  researchers  were  themselves  Hispanic.     Entry  had  originally  been 
negotiated  by  a  Hispanic  graduate  student  at  Harvard  University,^  who 
had  previously  taught  at  the  school. 

school  principal,  a  Black  American  with  experience  in  Hispanic  com- 
munities, and  who  is  married  to  a  Puerto  Rican.     School  officials  re- 
garded the  association  with  Harvard  as  a  plus,  but  Anglo  teachers  seemed 
to  regard  it  with  sarcasm  and  indifference.     In  retrospect,  Maldonado- 
Guzman  feels  that  presentations  to  the  school  faculty  would  have  had 
better  reception  had  they  been  made  by  Cazden  and  Erickson,  who  are 
Anglo  and  well-known  authorities,  rather  than  by  Carrasco  and  himself, 
who  are  Hispanic  doctoral  students.     Anglo  teachers  might  have  felt 
more  willing  to  trust  Anglo  researchers  with  whom  they  shared  ethnic 
co-membership,  and  whose  status  as  researchers  they  could  recognize. 

The  rola  of  the  participating  Chicano  teachers  in  developing  trust 


G83 


among  the  Anglo  and  Black  teachers  in  this  charged  political  situation 
has  been  very  important      In  the  absence  of  the  researchers,  who  carr, 
oat  data  analysis  at  Harvard  and  Michigan,   the  participating  teachers 
continue  tc  explain  the  project  to  their  colleagues,  argue  in  its 
favor,  sjstain  the  relationship  with  the  principal,  and  develop  rela- 
tionships with  the  Anglo  and  Black  teachers.    They  have  also  undertaken 
other  negotiating  tasks  for  the  project,  including  contributing  to 
project  presentations  to  the  school  faculty,  building  links  between  the 
project,  parents,  and  the  larger  community  outside  the  school,  monitoring 
the  questionnaires  distributed  to  other  teachers,  and  negotiating  agree- 
ment  with  Anglo  teachers  at  their  school  as  well  as  at  a  seconcf  school 
for  Liaosroom  videotaping  (as  part  of  the  Cross-Cultural  Echnographic 
Study  of  Bilingual  Classrooms  project  funded  by  the  Ford  F  undation, 
<,nich  will  extc^  the  work  of  the  BCIP)  . 

Our  experience    !ti  research  suggests  fhat  members  of  the  site  are 
often  more  open  to  people  who  they  can  trust  on  the  basis  of  co-member- 
ship— that  is,  shared  sociocultural  or  ethnic  characteristics  (Erickrfbn 
1975),    Maldonado-Guzman  and  Carrasco's  co-membership  with  Chicano 
teachers  is  a  good  case.     So  is  Watson-Gegeo  and  Gegeo's  research  among 
the  Kwara'ae  in  the  Solomon  Tslands,  Where  Gegeo  is  a  native  speaker  of 
the  language  and  a  member  of  the  culture,  and  Watson-Gegeo  has  married 
in.    However,  co-membership — even  that  of  common  ethnicity  or  kinship — 
by  itself  does  not  guarantee  entry  or  trust.     For  example,  Hispanics 
frequently  regard  fellow  Hispanics  "ith  graduate  degrees  as  having  sold 
out  to  Anp.lo  per:>ppcti\res  and  values,  and  may  deny  them  access  to  a 
research  site.     Sometimes  the  mere  educational  advancement  of  an  ethnic 
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cu-member,  therefore,  is  looked  upon  as  a  way  of  leaving  or  betraying 
V     ethnic  community.     Gegeo  has  fared  another  coumon  problem,  of 
jealousy  from  friends,  relatives  and  others  who  rese*     'lis  rise  in 
status  through  higher  education. 

It  is  important,  therefore,  that  insiders  who  have  been  outside  f 
some  time  re-establish  their  primary  identification  as  insiders,  and 
approach  appropriate  people  who  have  key  roles  in  the  setting  during 
the  negotiating  process.     The  public  meetings  held  by  Watson-Gegeo  and 
Gegeo  in  the  Solomons  helped  to  bring  this  about,  as  village  meetings 
are  the  traditional  way  of  obtaining  informed  consent  and  initiating  a 
new  activity.     They  have  also  enlisted  the  assistance  and  advice  of 
leading  elders  in  the  district,  by  forming  a  committee  to  participate 
in  the  research.    Gegeo  has  gone  to  great  lengths  to  show  how  the 
research  will  benefit  people  locally,  and  to  demonstrate  that  his 
primary  loyalty  is  still  to  his  own  village.    Watson-Gegeo  has  shown 
her  willingness  to  become  an  insider  by  taking  up  the  cutlurally  appro 
priate  roles  for  married  Kwara'ae  women. 

Tn  some  settings,  the  history  of  political  and  economic  conflicts 

competition,  or  ethnocentrism  among  groups  may  prevent  entry  by  re- 
ft 

se trchers  of  particular  ethnic  identities.     For  example,  the  racial 
situation  in  the  United  States  and  the  socio-economic  status  of 
minorities  sometimes  mitigates  against  Anglo  researchers  in  minority 
communities.    Clem  Adelman  and  Saville  Kurshner,  British  researchers 
who  have  conducted  a  study  of  racial  attitudes  in  a  Black  school  in 
Boston  over  the  past  two  years,  report  that  they  ielt  they  had  little 
problem  gaining  entry  to  the  school  because  they  are  British.^  They 
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argue  that  had  they  been  Ameriem,  access  would  have  been  difficult  to 
^;ain  because  Blacks  would  have  lelt  threatened  by  speaking  openly  about 
racism  to  whites  who  they  perceived  as  parties  themselves  to  the  racial 
conflict.     Similarly,  M.ildonado-Guzman  has  found  that  Puerto  Rican 
groups  and  communities  in  New  York  are  highly  suspicious  of  Anglo  re- 
searchers . 

The  examples  we  have  presented  so  far  indicate  that  negotiating 
entry  for  a  research  project  is  an  ongoing  process  that  continues  until 
the  final  research  report  is  delivered.    All  three  of  us  have  experi- 
enced special  problems  when  returning  to  a  research  site  after  a  hiatus 
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ot  several    lonths,      or  when  the  nature  of  the  project  itself  changed. 
Establishing  good  working  relationsV  ps  with  people  in  the  setting 
(discussed  below),  such  that  participants  can  feel  a  sense  of  partner- 
ship, is  an  ethical  as  well  as  practical  way  to  keep  the  netotiating 
process  open . 

Finally,  another  political  concern  in  settings  is  the  disposition 
of  the  research  findings  towards  programs  and  policy.  Researchers, 
people  in  key  power  roles  in  the  research  site,  and  practitioners  all 
need  to  be  involved  in  action  and  policy  resulting  from  a  research 
report,  in  order  to  insure  that  findings  are  appropriately  used.  Often 
the  goals  and  outcomes  of  research  are  distorted  or  totally  altered  by 
policy  makers  who  design  programs  that  reflect  how  detached  they  are 
from  research  sites.    Researchers  must  recognize  that  with  the  assurances 
they  give  and  the  trust  they  build  in  a  site  comes  an  expectation  that 
there  will  be  some  concrete  response  to  the  needs  of  the  setting  through 
their  research.    We  pose  this  as  a  problem  research  teams  need  to  address, 
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even  though  we  ire  unable  to  offer  solutions.    We  are  very  clear,  how- 
ever, about  the  outcome  of  ignoring  local  needs  or  of  the  inappropriate 
application  of  research  findings.     It  is  increasingly  the  case  today 
that  researchers  are  denied  entry  into  settings  because  many  communities 
and  institutions  feel  that  outside  researchers  have  exploited  them.  They 
are  suspicious  of  research  that  they  do  not  initiate  themselves,  or  that 
is  not  focused  directly  on  local  needs.    And  they  are  also  aware  that 
research  that  "sounds  good"  frequently  ends  tip  being  inappropriately 
applied  or  not  used  at  all. 

Researcher-Practitioner  Relationships  and  Roles 

When  researchers  enter  a  setting,  such  as  a  classroom,  to  study  what 
is  going  on  there,  they  themselves  become  a  part  of  the  social  organiza- 
tion for  a  time.     While  busily  engaged  in  sorting  out  how  role  rela- 
tionships are  played  out  among  people  in  the  setting,  the  researchers 
are  also  engaged,  whether  consciously  or  not,  in  building  relationships 
themselves  with  the  participants  in  the  setting.     In  fact,  a  mutual 
investigation  is  going  on,   in  which  the  degree  and  quality  of  trust 
that  a  setting's  participants  evolve  towards  the  researchers  is  being 
shaped  and  tested.     We  have  found  that  trust  especially  depends  on  clear, 
mutual  understandings  of  each  person's  role,  and  the  rules,  rights,  and 
obligations  that  go  with  it.    Our  discussion  of  researcher-practitioner 
relationships  is  organized  around  the  three  basic  models  for  researcher- 
practitioner  roles  found  in  social  science  research  today:     the  researched 
as  subject,  the  researched  as  informant,  and  the  researcher  and  researched 
as  full  partners. 
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The  most  traditional  model  for  researcher  and  practitioner  roles 
Is  that  in  which  the  researcher  is  in  complete  control  of  the  project, 
and  practitionerb  or  other  persons  in  a  setting  are  viewed  ?*  subjects 
of  the  research-    One  result  of  this  model  is  that  all  of  the  methods 
or  investigative  procedures  used  in  data  collection  and  all  of  the  in- 
terpretations made  in  data  analysis  are  those  of  the  researcher.  Such 
a  model  ir;  typi:al  of  experimental  and  quantitative  research,  but  its 
most  extreme  form  is  rare  in  ethnographic  research  today;  in  particular, 
interpretation  of  ethnographic  data  requires  enlisting  the  assistance, 
feedback,  and  knowledge  of  practitioners  on  a  much  more  equal  footing 
than  is  implied  by  this  model. 

An  intermediate  model  for  researcher-practitioner  relationships 
has  researcher  and  practitioner  collaborating  in  various  ways  through- 
out the  project.     Here  the  practitioner  does  not  play  an  important  role, 
if  any,  in  research  design  and  selection  of  method  or  technical  pro- 
cedures in  the  research.     But  he/she  does  play  an  important  role  in 

suggesting  questions  and  issues  to  explcre  as  the  research  evolves; 

12 

providing  the  insider's  (etaic)       interpretation  of  issues,  situations, 
and  interactions  during  data  analysis;  and  developing  good  public  re- 
lations for  the  project  in  the  setting.    The  practitioner  in  such  a 
model  is  an  infornjart  whose  inside  knowledge  of  the  details  and  meanings 
lu  all  aspects  of  daily  life  at  the  setting  is  crucial  to  the  ethnographer's 
ability  to  create  a  comprehensive  description  and  analysis  of  the  data. 
As  informant,   the  practitioner  is  a  colleague  to  the  researcher,  but 
there  is  nevertheless  a  clear  distinction  between  their  roles  (Florio 
and  Walsh  1976).     En  particular,  it  is  the  researcher  who  writes  the 
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final  report,  determines  how  findings  are  explained,  selects  what  is 
to  be  emphasized,  and  continues  representing  the  findings  through  pro- 
fessional presentations,  lectures,  and  publications.     The  practitioner 
may  have  veto  power  over  reports  or  wording  in  thera,  and  may  comment  on, 
object  to,  or  be  allowed  to  modify  certain  interpretations.  Ultimately, 
however,  publication  is  in  the  hands  of  the  researcher. 

All  three  of  us  have  conducted  our  research  with  variations  of  the 
"practitioner  as  col  league/inf orroant11  as  the  underlying  model.  When 
one  or  tw^  persons  in  the  setting  serve  as  close  confidantes,  anthro- 
pologists refer  to  their  role  as  key  informant(s) .     For  instance, 
Gleason  established  a  close  working  relationship  with  the  psychologist 
at  the  institution  in  which  he  spent  two  years  observing  interactions 
between  severely  mentally  retarded  individuals.    As  a  trained  observer 
of  behavior  with  special  insight  into  mental  retardation,  development, 
and  learning;  a  a  member  of  the  setting  who  moved  in  and  out  of  the 
ward  during  the  week  (thereby  maintaining  an  independent  perspective); 
and  as  one  who  occupied  a  positioa  between  that  of  the  supervisors 
and  the  primary  care-takers,   the  psychologist  was  in  an  excellent 
position  to  evaluate  Oleason's  interpretations  of  the  residents'  be- 
havior, and  gauge  their  importance.     Similarly,   the  researchers  in  BCIP 
developed  close  working  relationships  with  the  two  teachers  in  the  class- 
rooms they  videotaped.    As  discussed  earlier,  the  teachers  performed 
public  relations  and  organizational  functions  for  the  project  at  the 
school,  and  were  involved  In  data  analysis  with  the  researchers.  In 
Watson-Oegeo's  classroom  experience  in  Hawaii,  she  formed  cclleagueal 
relationships  with  the  throe  teachers  involved,  but  her  key  informants 
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wore  four  six-year-olds,  who  assisted  with  taper ecording,  interpreted 
events  as  they  occurred  when  Watson-Gegeo  seemed  confused,  and  some- 
times translates  Pidgin  phrases  and  Hawaiian  words  into  Standard  Engiish 
tor  her.     in  the  Solomons,  Watson-Gegeo  and  Gegeo  have  developed  key- 
informant  relationships  with  several  individuals  wno  are  culturally 
knowledgeable,  and  who  see  the  work  as  extending  their  own  educations. 

When  the  researcher  and  practitioner  are  colleagues,  they  also  often 
become  friends.     Over  tine,  bonds  rooted  in  trust  ana  shared  work  be- 
come very  strong.     Each  may  come  to  feel  that  they  share  a  deep  mutual 
understanding,  a  common  sense  of  the  important  issues,  and  an  open  atti- 
tude towards  exchanging  information.     But  the  researcher  must  judge  what 
levels  of  sharing  the  cultural  and  socio-political  situation  of  the 
setting  permits.     On  the  one  hand,  a  close  relationship  of  concern  and 
trust  may  allow  the  practitioner  to  address  issues  that  in  other  rela- 
tional conditions  would  be  avoided.     On  the  other,  the  informant  may 
avoid  issues  or  obscure  information  with  a  view  towards  protecting  the 
researcher,  or  their  close  mutual  relationship.     Because  our  research 
is  often  action-oriented — directed  towards  improving  practice  in  some 
way — we  have  been  especially  concerned  with  helping  practitioners  tc 
feel  self-confident  and  willing  to  discuss  potentially  threatening 
topics,  especially  when  research  findings  im;  1  y  the  need  for  changes  i'n  ^ 
practice.     For  example,  Maldnnado-Guzman  is  currently  studying  differen- 
tial treatment  of  students  by  their  teachers,  in  the  BCIP  project.  He 
has  found  that  this  issue,  normally  very  difficult  to  raise  with  prac- 
titioners, has  been  approachable  with  the  two  teachers  because  of  their 
established  trust  in  the  research  team,  the  guarantee  of  anonymity 


690 


ERIC 


o-iginally  given  rhem,  and  their  own  desire  to  improve  their  ceaching. 
In  fact,  the  opportunity  to  learn  irore  about  their  own  teaching  has 
been  one  incentive  in  keeping  then  involved  in  the  project,  Maldonado- 
Uuzman  has  found  them  willing  to  undertake  probing,  unstructured  inter- 
views and  details!  questionnaires  on  dif f eiential  treatment,  thereby 
providing  extremely  useful  complementary  data  to  the  videotapes. 

For  ethicaL  reasons,  as  well  as  for  the  "practitioner  as  research 
colleague"  model  to  work  well,  researchers  must  be  willing  to  be  straight- 
forward about  all  aspects  of  their  work.    As  the  research  develops, 
therefore,  they  ii  we  an  obligition  to  explain  what  the  research  foci 
ire,  the  s^rts  of  questions  and  hypotheses  being  generated,  and  what  the 
researchers  are  after.     The  argument  has  been  made  that  to  become  too 
close  to  informants,  and  especially  to  tell  thera  about  the  research  in 
detail,  is  to  bias  the  situation  and  thereby  affect  the  resulting  data- 
But  in  our  view,  practitioners  and  other  informants  will  always 
evaluate  and  reflect  on  what  they  see  researchers  doing.     Their  close 
observations  will  lead  them  to  draw  conclusions  about  what  they  think 
the  researcher  is  looking  for.     If  they  conclude  that  the  researcher 
has  misled  then,  their  sense  of  trust  in  the  project  will  be  destroyed, 
and  they  may  attempt  to  alter  their  behavior  to  sabotage  the  findings. 
On  the  other  hand,   they  may  be  eagei   to  help  the  researcher  along  by 
altering  the  r  behavior  so  that  things  come  out  the  way  they  think  the 
researcher  wants  them  to.     Tt  is  therefore  naive  to  assume  that  by 
obscuring  the  thrust  of  the  research  from  practitioners,  one  is  pro- 
tecting against  biasing  their  behavior*    Our  experience  has  been  that 
in  an  ongoing  setting  where  e  ents  are  happening  rapidly  and  are  complex 
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In  nature,  such  as  in  the  classroom,  that  although  practitioners  may 
attempt  to  alter  their  behavior  at  first  when  the  researcher  is  present, 
such  biased  behaviors  are  short-lived.     The  pressure  of  relationships 
already  established  with  other  members  of  the  retting,  as  well  as  the 
ueuu  lu  maintain  continuous  interactions,  quickly  results  in  people 
returning  to  their  previous,  more  natural  behavior. 

The  third  model  for  researcher-researched  relationships  is  the 
practitioner  as  full  partner  in  the  project:     involved  as  an  equal 
partner  from  the  beginning,  from  initial  planning  through  the  delivery 
or  publication  of  the  final  report.     This  model  has  been  referred  to  as 
interactive  research,  or  participatory  research  (e.g.,  Cain,  in  press; 
Tirkunoff,  Ward,  and  Griffin  1979).     One  possible  goal  of  this  model 
is  to  put  research  tools  and  skxlls  into  the  hands  of  practitioners 
or  members  of  communities  themselves,  so  that  they  can  conduct  research 
on  their  own  after  the  project  is  completed.    Another  is  to  demystify 
the  research  process,  and  to  remove  the  status  differences  between  re- 
searcher and  researched.     Still  another  is  to  guarantee  that  a  research 
project  will  take  the  direction  that  people  in  a  setting  want,  so  that 
their  issues  ?nd  problems  will  be  addressed      This  model  developed  out 
of  ethical  and  practical  considerations  associated  with  research  and 
development  projects,  and  action  research. 

Watson-Gegeo  was  involved  in  a  project  following  this  model  durir  ; 
hor  ler.nre  at  the  East-West  Center  in  Honolulu.     The  East-West  Center, 
a  federally-funded  educational  institution  mandated  to  carry  out  projects 
that  promote  better  relations  between  countries  in  Asia,  the  Pacific, 
and  North  America,  requires  all  projects  to  be  carried  out  by 
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m  international  teams.     Watson-Gegeo  found  that  in  practice,  this  often 
meant  that  researchers  from  the  Center  designed  the  project  with  minimal 
input  from  Asian  or  Pacific  colleagues  because  of  the  problems  of  inter- 
national communication,  and  often  because  foreign  governments  were 
unable  to  free  experienced  researchers  from  their  other  duties  to  begin 
new  projects.     In  a  sociolinguistics  project  she  co-coordinated  (on 
behalf  of  the  Center),  eight  countries  in  Southeast  Asia  had  assigned, 

as  principal  investigator?  for  their  area,  young  scholars  who  were 

,  .  13 
traineu  in  linguistics  but  not  sociolinguistics.        Watson-Gegeo  and 

eo-coordir.ator  P.  W.  J.  Nababan  found  that  the  full  participation  of 
these  principal  investigators  was  facilitated  by  providing  an  intensive 
eight— eek  workshop  in  sociolinguistics  for  them,  focused  around  the 
intended  goals  of  the  project.     We  feel  that  this  experience  indicates 
some  of  the  complexities  of  interactive  research,  including  the  need 
for  very  careful  planning  and  appropriate  training  if  practitioners 
or  other  participants  are  to  have  a  truly  equal  relationship  with  re- 
searchers . 

As  suggested  earlier,  the  researcher-practitioner  relationship  may 
also  be  afferted  by  co-membership,  that  is,   shared  cultural,  ethnic, 
geographical,  class,   professional  or  other  group  identities.  Maldonado- 
Guzman  and  Carrnsco  found  that  their  Hispanic  ethnicity,  as  well  as 
the  commitment  to  bilingual/bicultural  education  they  shared  with  the 
focal  Hispanic  teachers  of  the  BCIP  project,  were  central  to  the  strong 
sense  of  trust  and  community  that  developed  among  them.    Teachers  or 
other  professionals  often  express  that  they  are  more  likely  to  give 
credence  to  a  research  effort  in  which  the  researchers  have  had  practical 
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experience  in  the  very  activities  they  are  studying.     Both  Maldonado- 
Guzman  and  Carraseo  had  elassrooir  teaching  experience  before  the  BCIP 
began.     Cleason  had  broad  professional  experience  in  special  education 
prior  to  undertaking  his  study  of  residents'  interactions  on  the  ward 
for  severely  retarded  individuals.     Professional  co-members  lip  is  im- 
portant to  giving  practitioners  assurance  that  the  researchers  will 
understand  the  problems  practitioners  face  in  their  work,  and  the  per- 
spectives, methods,  and  techniques  they  employ  based  on  their  training 
and  experience. 

We  turn  now  to  some  general  aspects  of  the  researcher-praccitioner 
relationship,  before  looking  at  interactions  within  the  research  tean 
itself.     A  researcher  entering  any  setting  must  ask,  "How  should  I  con- 
duct myself  as  a  partner  in  this  setting?    How  should  I  carry  out  the 
research,  and  show  respect  for  the  roles  and  relationships  already  on- 


Whatever  the  researcher-practitioner  relationship  model,  we  have 
found  that  the  following  four  characteristics  of  reciprocity  need  to  be 
clearly  stated  and  agreed  to  by  the  researchers  and  members  of  the 
setting,  both  for  the  sake  of  fairness  to  each  side,  and  for  the 
quality  of  the  research. 

First,  the  researcher  has  an  obligation  to  the  practitioners  or 
other  participants  in  the  setting  to  be  as  unobtrusive  as  possible  in 
data-gathering,  such  as  tape  or  video  recording.     This  means  consulting 
with  participants  before  selecting  places  from  which  to  record,  so  as 
to  not  interrupt  the  regular  flow  of  activities  there,  or  be  in  the 
line  of  traffic. 
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Secondly,  there  must  be  an  understanding  by  all  that  the  researcher 
will  cooperate  with  the  teacher  or  other  practitioners  in  the  everyday 
life  of  th     setting,  and  will  maintain  good  relations  with  all  of  the 
participants.     For  example,  children  should  be  treated  as  participants 
and  not  as  subjects.     By  cooperating  in  the  everyday  life  of  the  setting, 
we  mean  not  getting  in  the  way,  not  interrupting  when,  for  example,  a 
lesson  is  going  on  in  the  classroom,  agreeing  to  move  or  change  activi- 
ties if  the  practitioner  requires,  and  in  general,  respectiug  the  fact 
that  most  settings  are  workplaces  for  the  participants.    We  also  mean 
that  researchers  should  assist  in  useful  ways  that  do  not  cause  a  major 
disruption  of  the  research.     For  example,  we  have  all  done  favors  for 
the  teachers  or  schools  in  which  we  were  carrying  out  research,  such  as 
helping  to  carry  equipment  or  even  lending  equipment,  going  along  on 
field  trips  as  an  adult  monitor,  helping  teachers  give  a  party  for  the 
class,   cleaning  up  the  room  after  school,  and  assisting  children  with 
their  lessons — or  tying  their  shoes. 

Thirdly,   the  researchers  need  to  be  sure  that  in  a  long-term 
project,  relationships  are  maintained  by  regular  visits  to  the  site. 
Visics  and  talks  with  other  participants  who  may  not  be  direcly  involved 
in  the  research  are  important ,  too,  as  Maldonado-Guzman  has  found.  In 
this  way,  the  participant.,  in  the  research,   the  school  officials,  and 
others  can  be  kept  abreast  of  the  direction  and  evolution  of  the 
project,  as  well  as  be  reassured  that  the  researchers  have  a  continuing 
genuine  interest  in  the  setting.    When*  on  the  site  to  collect  data, 
researchers  should  be  willing  to  socialize  outside  of  the  setting  with 
the  participants;  getting  to  know  participants  well  helps  both  sides 
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to  feel  more  natural  and  familiar  with  each  other  in  the  setting. 

Fourth,  participants1  time  spent  in  the  project  must  be  reimbursed 
in  some  way.     In  Watson-Cegeo  and  Gegeo's  work  In  the  Solomons,  primary 
reimbursement  is  made  in  the  form  of  money,  and  gifts  of  food,  tobacco, 
household  goods,  or  cloth.     But  reimbursement  can  be  made  in  other  ways. 
In  the  BCIP  project,  reimbursement  has  been  made  in  several  ways:  work- 
shops for  teachers  to  explain  the  process  and  results  of  the  research; 
participation  by  teachers  in  professional  conferences  and  university 
seminars,  for  their  professional  enrichment;  and  cash  reimbursement  to 
teachers  for  time  spent  answering  questionnaires.     The  BCIP  has  also 
obtained  instructional  games,  guides  for  teaching  bilingual  classes, 
books,  and  even  purchased  Mexican  pastries  for  the  children  in  the  schorl • 
Watson-Cegeo  and  Gegeo  have  offered  village  lectures  and  conferences 
on  aspects  of  their  work,  such  as  Kwara'ae  phonology,  and  plan  a  series 
of  village  lectures  on  health  care  wnen  they  return  to  the  field  next 
ye«»r,   in  response  to  people's  requests  for  some  kind  of  adult  education 
program. 

So  far  we  have  taken  "researcher-practitioner  relationships11  to 
i-fer  to  relationships  between  the  research  team  and  practitioners  isuch 
as  teachers)  in  the  setting.     Now  we  want  to  focus  briefly  on  relation- 
ships within  the  research  team,  between  researchers  and  the  media 
specialist  as  practitioner.     We  have  argued  that  when  a  media  specialist 
is  brought  into  a  setting  to  videotape,  it  is  essential  that  he/she 
understand  the  overall  nature  of  ethnographic  research,  as  well  as  the 
specific  goals  and  questions  of  the  immediate  project.     One  problem 
that  Gieason  and  Watson-Gegeo  (in  the  Homemaker  Research  project)  have 
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experienced  is  that  media  specialists  have  often  been  trained  in  particu- 
lar non-ethnographic  methods  of  taping,  and  in  some  cases,  in  artistic 
lodes  of  using  the  cvmera  and  editing  tape.     They  may  not  be  sensitive 
to  the  needs  of  ethnographic  research,  or  to  the  subtle  kinds  of  inter- 
actional sc4uences  ethnographers  are  looking'for. 

For  example,  after  he  identified  a  play  sequence  in  which  two  resi- 
dents on  the  ward  exchanged  a  toy,  Gleason  decided  to  have  a  videotape 
made  to  facilitate  detailed  analysis.    Media  specialists  at  the  school 
were  called  in,  because  Gleason  felt  that  if  he  operated  the  camera  him- 
self, he  might  bias  the  focus  on  particular  events  or  sequences  of 
interaction.     He  assumed  that  if  the  media  specialists  arranged  the 
camera,  they  would  conduct  the  taping  with  the  least  bias  and  the  best 
technical  results.     Gleason  specified  that  the  camera  should  be  placed 
at  one  end  of  the  ward,  and  allowed  to  run  in  order  to  capture  the 
spontaneous  events  occurring  among  the  residents.     But  the  media 
specialists  were  accustomed  to  filming  a  population  with  higher  abili- 
ties, in  diagnostic  prescriptive  settings.    They  expected  that  a  toy 
when  given  to  a  child  would  be  played  with  inmediately .    When  this  did 
not  happen,  the  media  specialists  took  the  toy  away  and  handed  it  to 
another  child,  thinking  that  this  would  help  initiate  interaction.  As 
a  result.,   there  are  no  scenes  on  the  tape  when  the  camera  was  left  focused 
long  enough  on  a  particular  child  with  a  toy  to  replicate  the  events  of 
play  documented  in  Gleason *s  field  notes.    Despite  Gleason's  original 
careful  explanation,  the  media  specialists  could  not  adjust  their  time 
frame  and  expectations  to  the  long  period  required  for  a  severely  handi- 
capped child  to  initiate  interaction  with  the  toy.     Further,  the  media 
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specialists  had  difficulty  accepting  the  fact  that  what  Gleason  wanted 
)  capture  on  tape  went  on  during  rest  period,  while  uie  teache.s  were 
not  present.     They  assumed  that  nothing  would  go  on,  and  when  play 
events  did  not  immediately  occur  at  the  beginning  of  the  taping,  they 
grew  restless.     As  a  result,  what  they  did  tape  confirmed  their  initial 
expectations  that  these  residents  "did  not  do  anything."  Gleason 
realized  in  retrospect  that  the  media  specialist  and  researcher  must 
have  a  clenr  understanding  of  one  another's  assumptions  prior  to  taping. 
In  this  case,  the  misunderstandings  became  evident  only  after  viewing 
the  firsr  tape.     Modification  of  subsequent  recording  sessions  could 
presumably  rectify  the  situation,  and  clarify  the  assumptions. 

Data  Gathering  and  Analysis 

Relationships  within  the  research  team,  and  between  the  researchers 
and  the  setting's  participants  have  an  important  impact  on  data  gathering, 
as  we  have  indicated.     Earlier  we  pointed  out  that  ^he  quality  and  nature 
of  the  data  collected  is  dependent  on  relationships  the  researcher  has 
built  with  participants,  including  how  the  focus  and  purpose  of  the  in- 
vestigation is  represented  to  them.     To  emphasize  this  latter  point 
here,  wo  want  to  return  to  Gleason 's  videotaping  efforts  discussed  above. 

Gleason^ad  explained  to  the  psychologist  and  the  attendants  on  the 
ward  that  the  taping  session  was  to  be  conducted  during  a  normal  rest 
time,  with  the  equipment  introduced  as  unobtrusively  as  possible.  But 
the  resulting  tapes  revealed  very  different  conditions.    The  mats  on 
which  residents  usually  played  or  rested  had  been  repositioned.  The 
attendants  had  cleaned  up  the  residents  and  changed  their  clothes, 
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which  was  not  a  routine  practice  for  that  time  of  day.     Residents  had 
been  selectively  positioned  near  one  another,  something  which  never 
happened  during  rest  per'od.     In  fact,  during  a  normal  rest  period  the 
residents  are  separated  and  told  to  be  quiet.     Moreover,  selected  toys 
had  been  placed  near  or  beside  them — namely,  the  toys  Gleacon  had 
earlier  identified  as  favorites  of  the  residents.     This  was  a  startling 
change,  because  usually  residents  did  not  have  toys  given  to  them. 

Another  significant  change  was  that  the  psychologist  and  the 
attendants,  along  with  two  cameramen,  were  all  standing  or  sitting  in 
the  background,  watching  the  residents.    This  must  have  seemed  strange 
to  the  residents,  who  ordinarily  were  alone  during  rest  periods. 

The  tape  also  revealed  that  rather  than  allow  residents  to  play 
or  not  play  spontaneously,  the  attendants  and  psychologist  attempted  to 
"get  things  going."    On  tape,  an  attendant's  hand  can  be  seen  adjusting 
a  toy,  for  example.     At  one  point  the  psychologist  picked  up  a  resident 
and  repositioned  him,  apparently  hoping  to  initiate  an  interaction  that 
she  and  Gleason  had  both  observed  earlier.     The  boy  was  startled  at 
being  moved,  and  made  no  attempt  to  interact;  ,ie  sporadically  swung  the 
toy — which  had  been  ^iven  to  him.     The  type  and  quality  of  the  beiiavior 
Gleason  had  expected  to  capture  on  videotape  was  lost  due  to  the  many 
disturbances  in  the  routine  caused  by  the  videotaping  session,  which 
seemed  to  quell  the  residents1  initiative. 

Gleason  realized  later  theft  he  had  failed  to  communicate  the 
fundamental  shift  in  hi     own  way  of  looking  at  what  the  residents  were 
tning,  and  the  imp1 'cations  that  this  shift  held  for  data  gathering* 
fhat  shift  involved  the  time  frame  in  which  residents  initiated  and 
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completed  play  sequences  with  each  other .    Because  a  single  play  sequence, 
such  as  the  patterned  exchange  of  a  toy  between  two  individuals,  required 
more  than  an  hour  to  occur,  and  took  place  in  phases  separated  by  long 
intervals,  onlookers  not  accustomed  to  the  intensive  observation  Gleason 
had  carried  out  ever  long  periods  quickly  concluded  that  nothing  was 
going  on. 

Gleason's  experience  underlines  the  value  of  closer  relationships 
between  the  researcher  and  setting  participants,  as  well  as  the  need  for 
researchers  to  cooperate  with  participants  in  developing  strategies  for 
controlling  for  videotaping-related  variables  that  upset  or  disturb  the 
very  everyday  routine  the  researcher  wishes  to  record • 

In  Gleason1 s  case,  the  residents  he  wanted  to  videotape  were  dis- 
turbed by  the  changes  made  in  their  everyday  routine  by  attendants, 
the  psychologist,  and  the  media  specialists;   their  behavior  was  not 
biased  by  knowledge  of  what  a  camera  is  or  what  being  recorded  implies. 
In  classroom  situations,  however,  children  do  at  first  react  to  the 
presence  of  a  video  camera  or  tape  recorder  by  playing  to  the  camera — 
mugging,  gestures,  and  other  acting  out  behavior,  for  example,  is  seen 
on  the  first  few  tapes  in  the  classroom  made  by  the  BCIP.  Watson-Gegeo 
experienced  the  same  kinds  of  reactions  among  the  Hawaiian  children 
she  was  tape  recording.    Adults  may  at  first  either  fear  a  microphone 
or  camera,  or  play  to  it,  too.    How,  then,  can  ethnographers  get  natural 
data  when  using  electronic  media  in  research  settings? 

We  have  found  trust  and  familiarity  are  important  factors  in  helping 
participants  not  to  be  distressed  or  disturbed  by  recording.  Trust 
relationships  mitigate  against  participants  seeing  the  camera  or 
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microphone  as  threatening.     Equally  important  is  becoming  habituated 
to  the  presence  of  the  researchers  and  the  equipment  in  the  setting. 
When  participants  feel  confidence  in  the  project,  and  are  familiar 
and  comfortable  with  the  presence  of  researchers,   they  soon  come  to 
ignore  the  equipment  and  resume  being  themselves  in  their  everyday 
life.    As  a  control  for  the  early  effects  of  recording,  ethnographic 
researchers  normally  expect  to  discard  or  set  aside  the  first  tapes 
made  in  a  situation  Lf  they  show  biased  effects. 

In  an  ethnographic  project,  data  collection  and  data  analysis  go 
6  on  simultaneously  while  the  researcher  is  in  tha  field.  Because 
ethnography  is  a  generative  process,   researchers  are  engaged  in  con- 
tinuous analysis  Tron  the  beginning  of  entry  negotiations.  Spradley 
(1980)  points  to  the  cyclic  nature  of  ethnography:     the  ethnographer 
enters  a  setting,  observes  and  asks  questions,  writes  down  accounts  of 
the  observations  and  stare*nen*:s  of  participants  into  a  record,  analyzes 
md  reflects  on  tae  dajn,  comes  up  with  new  questions  or  now  refine- 
ments of  the  c,ame  questions,  ,;oes  back  into  the  setting  for  more  data 
collecting,  and  so  on.     A  mai  ;r  task  of  ethnography  is  learning  to  ask 
the  right  questions,   that  is,   the  questions  that  make  sense  of  the 
data  in  all   its  contextual  complexity. 

The  simultaneity  of  data  collection  and  analysis  in  an  ethnographic 
project  makes  it  possible  for  participants  in  a  setting  to  help  the 
researcher  formulate  questions  and  interpretations.    A  primary  goal  of 
ethnography,  as  we  have  mentioned  above,  is  to  achieve  something  close 
to  an  emie  understand  in;;  of  events  and  behavior  in  a  setting — that  is, 
an  insider'9  perspective  en  tho  rules,  meanings,  and  modes  of 
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interpreting  behavior  that  participants  in  a  setting  share.    One  way 
is  continuous  informal  meetings  with  practitioners  (as  in  the  BCIP  project)  , 
.ind  frequent  and  focused  conversations  with  setting  participants  (which 
*e  have  all  done)  .    Any  informal  situation  may  serve  as  a  context  for  such 
discussions.    Another  way  to  help  bring/ about  a  convergence  of  the  etic 
perspei  tives  of  the  researcher  with  the  emic  perspectives  of  the  partici- 
pants is  to  review  data  together.     Maldonado-GuLman  and  his  colleagues 
have  held  videotape  viewing  sessions  with  the  BCIP  teachers,  for  example. 
Viewing  sessions  with  the  teachers  are  used  to  expand  the  audio-visual 
record  of  the  videotape.     By  expansion,  we  mean  that  the  teac^^rs  can 
f i LI  in  background  information  about  participants  on  the  tape,  reflect 
on  their  own  motives  and  intentions  in  an  interaction,  give  a  history 
of  the  interaction  prior  to  the  beginning  of  the  tape,  explain  how  they 
interpreted  what  was  happening  at  the  time,  and  reflect  on  the  meaning 
of  their  own  and  others'  behavior.     This  mode  of  data  analysis  brings 
important  new  information  to  the  researcher  not  usually  available, 
since  people's  recall  of  interactions  are  usually  insufficient  for 
mi  c roanalysis . 

An  important  function  of  viewing  videotapes  together  may  be  to 
correct  the  researcher's  misinterpretations  of  events.     In  one  viewing 
session  with  the  BCIP  teachers,  Maldonado-Guzman  asked  one  of  them  why 
she  had  been  so  unfair  to  a  child  by  asking  him  to  go  to  the  back  of 
the  room,  rather  than  allowing  him  to  work  with  his  mother  (an  aide 
in  the  classroom),  who  was  assisting  a  group  of  students.    His  choice 
of  the  word  "unfair"  showed  that  he  had  automatically  evaluated  the 
teacher*s  conduct  according  to  his  own  values,  based  on  what  could  be 
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seen  on  the  tape.     The  teacher  replied,  "Dammit,  didn't  you  see  what 
he  was  doing?1'    She  then  explained  thai  the  child  had  been  interfering 
in  her  work  with  the  group,  out  of  the  camera's  view,  by  marking  up  the 
booklet  that  the  teacher  was  u«,ing  to  guide  a  reading  lesson. 

The  example  just  discussed  involves  an  insider's  perspective  when 
the  outside  observer fs  view  is  in  some  way  obstructed.     In  this  sense, 
the  teacher  was  clarifying  the  ac'uaJ   event  that  took  place  for  the 
observer,  who  was  not  physic..;]/  In  a  position  to  see  the  event 
accurately . 

But  there  is  another  more  impoitant  sense  in  which  the  insider's 
perspective  must  be  obtained.     It  would  be  possible  to  write  a 
descriptive  account  of  a  setting  and  the  activities  thac  go  on  in  it 
without  eliciting  the  participants'  own  background  understandings  or 
interpretations  of  what  occurred.     Such  an  acount,  however,  would  not 
be  ethnographic  because  ^t  would  fail  to  explore  the  participants'  emic 
levels  of  understanding — shared  knowledge  of  interactional  rules,  of 
procedures  for  interpreting  behavior  and  events,  and  the  assumptions 
and  expectations  with  which  they  approach  events  in  the  setting. 
Ultimately  the  ethnographer  will  base  the  final  etic  analysis  on  emic 
concepts  and  categories  discovered  in  the  field. 

However,  the  problem  for  "insider"  members  of  settings  is  that 
much  of  their  cultural  knowledge  is  tacit  and  therefore  taken  for 
granted.     For  example,  social  rules  for  how  close  two  people  stand 
together  when  conversing,  how  to  behave  properly  as  a  student  in  the 
classroom,  or  ways  of  nonverbally  showing  approval  of  a  child's  be- 
havior are  taken  for  granted  by  co-members  of  a  cultural  group  or 
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setting.     People  as^inc  that  everyone  behaves  as  they  do,  and  when  asked 
may  find  it  hard  to  explain  the  patterns  and  rules  that  researchers  find 
interesting.     This  problem  exists  for  ro-member  researchers  as  well  as 
lor  setting  participants  not  trained  in  research.     For  example,  Maldonado- 
Guzman  and  Catr;:sco  have  been  surprised  to  find  that  in  analyzing  the 
Chicago  classroom  tapes,   they  often  overlook  patterns  in  behavior  that 
intrigue  Cazden  aTtd  Krickson.  cultural  insiders,  they  are  so 

accustomed  to  Hispanic  styles  of  behavior  that  they  themselves  take 
nany  patterns  tor  granted,  or  fail  to  recognize  certain  behrviors  as 
patterned.     The  BCTP  research  team  of  two  Hispanic  and  two  Anglo  re- 
searchers has  therefore  proved  to  be  a  very  creative  and  fruitful  ex- 
perienve,  in  which  emic  and  etic  perspectives  contribute  to  a  much  more 
complete  analysis  than  either  side  might  have  produced  individually. 

Watson-Gegeo  and  Gegeo,  as  insider  and  outsider  researchers, 
engage  in  continuous  discussions  on  theory,  method,  goals,  and  out- 
comes while  in  the  field,  and  later  during  final  write-up.     They  have 
developed  a  format  for  discussions  that  leads  to  successive  expansions 
of  interpretation,  leading  out  from  behavioral  descriptions  of  events 
they  have  both  witnessed,  and  that  respects  the  perspectives  of  both 
points  of  view. 

Even  when  cultural  insiders  become  consciously  aware  of  patterns 
that  they  normally  take  for  granted,  they  may  not  think  of  the  patterns 
as  reportable — that  is,  they  may  consider  them  trivial  or  so  obvious 
as  not  to  be  worthy  of  conversation.     Insiders  may  not  realize  that 
outsiders  cannot  "fill    in"  the  missing  relationships  or  interpreta- 
tions implied  by  a  phrase,  allusion,  or  partial  statement  of  a  r'>ie . 
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These  links  haw  to  be  made  for  the  outsider  if  the  behavior  is  to  he 
understood.    An  example  occurred  in  Watson-Gegeo  and  Gegeo 's  Solomons 
project  in  1979.     The  mother  <>i  Gegeo's  sister-in-law  came  to  a  village 
feast  and  gave  a  forma]   speech,  partly  on  behalf  of  her  son,  a  local 
priest  who  had  frequently  visited  Watson-Gegeo  and  Gegeo  during  the 
field  project.    Afterwards,  Watson-Gegeo  went  to  shake  hands  with  the 
woman,  because  this  was  their  first  mWting.     As  they  took  each  other's 
hand,  the  woman  sail  in  English,  "Father  James  is  my  son.     Do  you  know 
him?"    Watson-Gegeo  assured  her  that  she  did,   then  returned  to  where 
Gegeo  was  sitting.     She  reported  the  woman's  exact  words  to  him,  and 
he  nodde^  affirmatively  .    No  more  was  said  about  the  incident  until 
more  than  a  year  later,  when  the  two  researchers  were  working  on 
transcriptions  of  the  speeches  given  at  the  feast.     At  that  point, 
Watson-Gegeo  con,:    rtor  in  passing  that  the  woman  had  been  kind  to  try 
to  speak  English  when  it  was  so  difficult  for  her.     Gegeo  reacted  in 
surprise,  saying  that  she  knew  Engl^n  very  well,  and  questioned  why 
Watson-Gegeo  had  made  such  a  judgment.     It  turned  out  th«t  Watson-Gegeo 
and  Gegeo  each  had  very  different  interpretations  of  the  interaction. 
As  outsider,  Watson-Gegeo  thought  that  the  woman  was  trying  to  say 
"Father  James  is  my  son.    Of  course  you  know  him,1'  or  "You  know  him, 
don't  you.,f    Rut  as  cultural  insider,  Gegeo  knew  that  she  was  using 
the  English  word  "know"  as  a  Kwara'ae  speaker  would  use  its  equivalent 
in  Kwara'ne,   to  me?n  th<*  special  kind  of  knowing  that  can  only  exist 
between  kin,  with  all  of  the  important  cultural  implications  that  go 
wita  that.     The  woman  wanted  to  be  sure  that  Watson-Gegeo  knew  her  son 
in  that  way. 
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These  examples  point  cut  tiie  need  for  outside  researchers  to  help 
raise  the  consciousness  of  insiders  to  what  they  already  know,  and  to 
assist  them  in  learning  how  to  call  up  their  cultural  knowledge, 
explore  it,  and  communicate  it.     Another  aspect  of  ethnographic  research 
shown  here  is  that  such  research  requires  a  great  deal  of  patience  on 
the  part  of  researchers,  and  a  willingness  to  return  again  and  again  to 
participants  in  a  setting,   to  refine  tiieir  mutual  discussions  of  emic 
meanings  and  interpretations.     Exploring  the  researcher's  own  emic  levels, 
especially  when  researchers  and  participants  are  not  co-members,  may  be 
a  way  of  helpin;    insiders  to  nakc   explicit  and  compare  theirs. 

Conclusion 

Our  concern  iu  this  paper  has  been  to  irdicate  some  of  the  com- 
plexities of  doing  research  in  a  field  site.     We  feel  that  all  members 
of  a  research  team  must  understand  the  nature  of  ethnographic  research  , 
and  the  political,  relational,  and  analytic  issues  that  emerge  in 
carrying  out  long-term  research  on  the  everyday  activities  in  a  setting. 
As  recording  Technology  becomes  increasingly  more  sophisticated,  media 
personnel  will  be  increasingly  involved  in  researci  tear~ .     Even  when 
media  specialists  are  to  be  brought  in  to  videotape  or  do  other  work 
during  one  component  of  a  project,  we  feel  that  they  should  be  involved 
with  the  team  from  the  initial  stages  of  planning. 
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FOOTNOTES 

1.  The  Bilingual  Classroom  Interaction  Project,  housed  at  Harvard 
University,  is  funded  by  the  National  Institute  of  Education 
(1978-1981).     Co-principal  investigators  are  Frederick  D.  Erickson 
(Michigan  State  University)  and  Courtney  B.  Cazden  (Harvard  Uni- 
versity),   With  Robert  Carrasco,  Maidonado-Guzman  has  been  a  pri- 
mary researcher  in  the  project,  and  Watson-Gegeo  has  served  as  con- 
sultant in  sociolinguistics.     Data  collection  has  taken  place  in 
Chicago. 

2.  The  Ethnography  of  Communication  Scudy  of  Socialization  Project 
has  received  funding  from  the  National  Institute  of  Mental  Health 
(1978-1979),  the  Milton  Foundation  (1978-1979),  and  the  Spencer 
Foundation  (in  three  grants,  1978-1979,  19/9-1980,  1980-1981). 

It  involves  ethnographic  and  sociolinguistic  research  among  the 
Kvara'ae  of  Malaita  Island,  in  the  Solomon  Islands.  Principal 
Investigator  is  Watson-Gegeo,  and  David  W.  Gegeo  is  researcher. 

3.  The  Homemaker  Research  Project,  which  involved  qualitative  re- 
search on  homemaker /home  health  aide  training  classrooms  and  in- 
depth  interviewing,  was  funded  by  the  Massachusetts  Board  of 
Regional  Community  Colleges  and  the  Massachusetts  Department  of 
Public  Welfare  (March  1979-June  1980).    Watson-Gegeo  served  as 
methodological  consultant . 

4.  Research  on  Hawaiian  talk  story  carried  out  by  Watson-Gegeo  in 
classrooms  and  Hawaiian  peer  groups,  was  supported  by  the  National 
Institute  of  Mental  Health  (1970-1971). 
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5.  New  federal  guidelines  liberalizing  conditions  under  which  informed 
consent  must  be  obtained  will  go  into  effect  in  July  1981. 

6.  For  example,  in  the  BCIP  project,  formal  permission  to  conduct  the 
research  was  obtained  from  the  Chicago  Department  of  Education, 
the  principal  of  the  school,  the  parent-community  organization, 
the  teachers,  and  the  children's  parents. 

7.  Gleason  obtained  formal  permission  from  the  assistant  superinten- 
dent, the  director  of  the  building,  and  the  supervisor  of  th^  ward, 
prior  to  beginning  his  research.     In  keeping  with  federal  guide- 
lines, he  informally  explained  his  research  to  primary  caretaker 
staff  and  others  on  the  ward  of  the  large  state  school  for  the 
mentally  retarded,  where  his  research  took  place. 

8.  Maldonado-Guzman  is  consultant  for  the  Ethnographic  Study  of 
Migrant  Children  in  Boston  and  San  Juan  Puerto  Rico  project, 
funded  by  the  Ford  Foundation,     T>e  principal  investigators  are 
German  Diaz  Perez  and  Lucia  David.     This  project  is  one  of  two 
carried  out  under  the  umbrella  project  Harvard-University  of 
Massachusetts  Ethnographic  Study,  funded  by  the  Ford  Foundation; 
principal  investigators  for  the  Harvard  portion  are  Maldonado- 
Guzman,  Robert  Carrasco,  and  Courtney  Cazden. 

9 .  Arthur  Vera. 

10.  Stated  in  a  workshop  at  the  University  of  New  Mexico,  July  1980, 
Albuquerque,  New  Mexico. 

11.  Gleason  found  that  nearly  the  entire  administrative  staff  had 
changed  when  he  returned  to  the  institution  the  second  year, 
after  a  break  of  a  few  months.     It  meant  that  he  had  to  negotiate 
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re-entry  at  all  the  levels  involved  in  the  original  negotiation, 
Watson-Cegeo  had  a  similar  experience  in  Hawaii,  in  which  personnel 
had  not  changed,  but  the  social  organization  of  the  setting  had 
been  entirely  altered.     She  and  Gegeo  also  find  that  each  time 
they  return  to  continue  their  research  in  the  Solomons,   they  must 
begin  all  over  again,  and  negotiate  entry  at  all  levels  of  govern- 
ment as  well  as  with  the  villagers  with  whom  they  work, 
Ernie  (adjective)  refers  to  interpretations  of  rules  and  meanings, 
including  concepts  and  categories,  from  the  sociocultural  insider's 
point  of  view  and  "native1'  knowledge  or  understandings.     It  is 
contrasted  with  e t i c ,  which  refers  to  concepts  and  categories 
applicable  to  comparative  analysis,  used  by  the  researcher  who  is 
a  cultural  outsider  (or  who  takes  that  stance  for  analytic  pur- 
poses) , 

The  Sociolinguistic  Survey  of  Southeast  Asia  project  was  a  joint 
effort  of  the  East-West  Center  and  the  Regional  English  Language 
Centre,  Singapore  0 972-1976) ,    Watson-Gegeo  served  as  co-coordi- 
nator, with  P.  W,  J,  Nababan  of  Indonesia,  from  1973-1975.  The 
project  was  terminated  prior  to  collecting  any  data,  when  political 
events  in  Laos,  Cambodia,  and  Vietnam  forced  their  withdrawal. 
Videotape  viewing  sessions  with  the  teacher  may  be  held  while 
the  data  are  being  collected  or  after  all  data  have  been  gathered, 
depending  on  the  objectives  of  the  project.    The  first  strategy  is 
used  when  the  goal  is  to  affect  teaching  practice,  or  in  inter- 
active/ participatory  research.     The  second  strategy  is  used  when 
researchers  are  concerned  with  capturing  naturally-occurring  behavior 
unaffected  by  mutual  analysis  after  each  event  or  session. 
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Diagrams  of  all  tyoes  are  f-equertly  us  id  lr    texts  ard  otne- 
forms  of  ir  structural  material.    Ur  f-jr  turately,  the  way  ir  which 
tries?  jiagra.os  are  desigred  ofter    leaves    as   much    to  irspirei 
?a-ss-.vork    33    it    does    to    sour  a:  prireiples  of  ir structior  arj 
irstructioral  desigr .  tfule  it  is  true    that    or    .nary  oceasiors 
diagrams    prepared    ir    this  way  car  do  a  6ooi  job  of  irstructirg 
studerts  ir  nary  areas,  all  too  ofter  this  is  rot  the  ease.  This 
is  oeeause  tnere    nas    beer    little    empirical    research    or  the 
effectiveress    of    various  types  of    diagram,  ir  which  the  unique 
features  of  diagrams  have  beer  cor  trolled    experirner  tally.     As  a 
result  of  this,  there  are  few  specific  principles  for  the  desigr , 
preparation    ard    use  of  diagrams  chat  have  a  basis  ir  sciertifie 
research.    The  purpose  of  the  studies  reported  ir  this  paper  was 
two-fold:    to    idertify    some    of    the    relatior ships    that  exist 
oetwe?r  the  urique  properties  of    diagrams  ard  various  aspects  of 
oogritive  processes  ard  learrir.g;  ard,    subsequer tly,    to  derive 
prireiples  from  these  relatior ships  whicn  would  direct  the  desigr 
ard  use  of  diagrams  ir  the  classroom. 


The  urique  proper  ties  of  diagrams  car  be  discussed  ir  four 
Jifferert  ?or texts.  Tne  first  of  theoe  :orsists  of  the  special 
ways  ir  wnich  diagrams  eorvey  lnor  natior .  Diagrams  differ  fr-»n 
text  arj  from  realistic  pictures  ir  a  r umber  of  importart  ways. 
While,  like  text,  they  are  capable  of  presertirg  irfor.matior  ir 
writter  verbal  form,  the  wr  itter  lar?ua?e  they  cortair  is  usually 
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ni^hly  abbreviated,  -,r  J  arrar?-j  -.r  tne  ^e  ir  ways  that  express 
the  Laical  relationships  -J:n:Tlr  jjeas  oy  -n*nr3  of  spatial  layout 
rather    thar    tnrough    syrtax.      Through    exploitirg    the  spatial 
Imersior,  diagrams  cnerefore  resemble  pi?tures.  But  they    jo  so 
orly    to    a  linitaJ  degree.  To  begir  with,  the  corc^Dt^l  dcnairs 
tridt  tney  represert  are  frequertly  quite  abstract,  such    as  "The 
iiitroger    Cycle",     witn    the    result    that    ary  isomorphism  they 
ax  ho  it  witn  a  Jc^air    of    ref3rerts    is    logically    rather  tnar 
icorically    der  ived .    Also,    taker    as    a    'whole,    the  purpose  of 
Jiagrans  is  usually  to  teach  conceptual  r  plat or ships  rather  tnar 
to  teach  1  ier  tif  icatior .    This  gives    a    priority    to  corceptual 
structure     rather      to     realism.      Diagrams    therefore  exhibit 
properties  of  o^th  text  ard  pictures,  ard  as    such    are  "logical 
pictures11    of  the  type  described  by  Kr  owl  tor  (  1966).    The  aoility 
of  lugrarns  t)  teach  conceptual  orgarizatior  has    beer    cor  filmed 
Dy     Gropper      (1970).      The    advantages    of    expressirg  logical 
relationships      spatially     has     beer      irvestigated      by  nary 
researchers.      It    hjs    beer    fSurd,  for  exi^ple,  that  trie  use  of 
"spatial  paralo^ic11  ir  the    solutior     ->f    syllogisms,    where  the 
ayiogis-ns      jre     presertei      as      diagrams     ir    whi?h  logical 
relati" -ohips  ire  Jisplayei  spatially,  improves    tne    ability  jf 
trp  learrer  to  >»lve  the  syllogisms,  (.je  >y>to,  tor  ]  or  iri  tlariel, 
}•)>)  )\  J  jhr  Jor  -Lair  J   *r  d  otee  J-nar  ,  (  n  r\) . 

rn,-i     x>c>M    n-»rtext  witoir      i?n  to  stuay  jiagr  rns  irv  -Ues 
tri-  wj/  th  it  ti>*y  relate  to.  Up  t  \<t  ir  wuch  trpy  ->r  at  .  Ir  m  .,t 
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ir structural  (but  ot  recessa**:!/  e<p?f  mertal)  situatiors, 
lia^ratns  'jre  e-noeddel  :r  some  form  of  textual  pres»r tati-r .  Tr 
'nary  ir starves,  tru-r  e  13  a  c^tai"  an'-urt  of  ^edirjar:y  betw^er 
th?  iia^rsn  ar j  tn;  text,  -r  j  this,  ii.ce  ary  form  of  redirdarcy, 
teris  t.  improve  rete-tior.  4  .wever  ,  matters  -j-e  rot  always  as 
3 1 ; 1  a  1  z nt for  war  J  as  tnis.  Ardersor  '1970)  ard  Samuels  (  1970)  have 
jotn  su^ested  tnat  the  presert^tior  of  two  ir  struct!  or  al  n-Jia, 
3u?n  as  a  iia^ram  ar  j  text,  does  rot  -ecessanly  ?;uarartee  better 
learrir^.  Learrers  terd  to  exert  the  least  amourt  of  effort 
reeded  to  1-arr  .  They  will  therefore  terd  to-  pav  attertior  to 
the  most  familiar  medium,  text,  ar  1  less  attertior  to  the 
Ingram,  or  trie  assumption  that  they  ear  get  all  the  ir  formatior 
they  r.eed  fr.m  the  text.  Such  ar  expectatior  ir  learrers  is 
smartly  reir  forced  by  what  Qlsor  has  called  "the  literate  bias 
of  sc:X)olir^»  (1977\  ard  empirical  support  for  the  pheromeror 
was  four  i  ir  ore  of  the  studies  discussed  ir  more  detail  bQlow 
(  iollidoy,  19^6). 

Toe  thi-j  cor  text  witnir  wirh  to  examre  the  properties  of 
iia^fjns  iryol/es  their  ability  to  dir  ::t  attertior.  There  are 
ir  fact  true*3  aspects  to  this.  The  first  has  already  o^er 
toucnej  up  or  .  Sirce  liauams  presert  ->riy  the  abbreviated 
eju^jlert  of  text,  oft-r  orly  lao-^lo,  -orsisUrg  of  sir^le  wor  is, 
to^y  jr  e  highly  a  ±  npl  1  f  1  e  j  r  epreser  tat  ior  s  of  coreeptual  dinars. 
A;  i  rasuU  of  trus,  the  Josi^rer  of  jia^rams  has  a  .;reit  i*{rp- 
of    ?  *rtr  •!     ov^r   1^1  at  particular  -or^epts  are  highlighted  ir  tti-- 


U3,grani.    Thr ough  this  corfol ,    attertior    of    leaders    car  be 
directed    pretty    -nuch  at  will .    Secord,  diagrams  car  ireor  por  ate 
pictures  of  varyirg  degrees  of  realise.  For    exanple,    a  diagram 
illusoratirg    irsect    'netanor  phi  sis  'night  irclude  pictures  of  tne 
irsects.  Just  like  ary  other  pictures,  these    car     irclude  cues, 
such    as    color    nighl  ightirg ,    arrows,    ard    so    or,    that  draw 
attertior  to  tne    critical    features    of    the    lr sects    ard  help 
sender  ts    learr  to  idertify  ard  classify  then.  Such  visuaj  cueirg 
is  oy  ro  -nears  rew,  ard  Mas  beer  discussed  at  lergth    by  s^eral 
res-archers    (Jwyer,  197?,  1973;  Flenirg  ard  Levie,  1973;  Merrill 
ari  Terrysor,  1977).    However,  it  has  rot  beer  exploited  as  tiuch 
as    it  ni?ht  nave  beer  lr  diagrams.  Ir  conbir atur  with  the  other 
irique    properties    of    diagrams,    it    becomes    a    -nost  powerful 
ir  structural  tool.    Firally,  the  atter  tior-focussir  i  property  of 
diagrams    :ar    be  erharced  by  the  use  of  adjunct  study  questiors. 
Agair  ,  -esearch  ir  the  use  of  study  questiors  to  direct  learrers* 
attertior  to  mportart  irformtior  has  beer  relatively  plertiful 
{H\r<l*  ard  Capie,  1976;  Kick^rds,  1979;  Elisor  ard  Kor  ar  ,  1976). 
4»w--/^r,    this    useful  nathenageri?  devire  has  rot  oeer  us?d  with 
lia^rjrns,     jjur    ovcrlookirg      a     pot?rtially     very  powerful 
:  tnoir  3t:  >r   A"  strategies  for  us^  \r  irstruetior. 

l*:l4-    fir  J^    "ortext    withi-    wni.:h    to    approach    the  unqu* 
tA  .p?rtie'>       Ji^r-ms  is  l^arrer  aoility.  .;ir?o  digrams,  is  w? 
»!/•■»    ">vr,  exploit  /erbaL,  spitn1   or  i  svnptinos  r^ri:  forrr  >f 
^o.nmr  r'ati  »r  ir  order  to  irstrirt,  it  would    <v^n    1  >',io*aI     th  it 
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^earrero'  veroal  ard  spatial  aptitud*  would  predict  sue -ess  ir 
learrir?  f>  oin  tne-ri.  rfrule  the  relatiorsrup  betwc?r  verbal  ability 
j  learrirg  fr>n  text  is  well  estaolished,  the  same  carrot  be 
s-aii  for  spatial  ability  arj  learrirg  fron  material  preserted  ir 
op^tial  formats  (see  Cr  or  bach  ard  Srow,  1977,  chapter  9).  Part 
of  tne  problem  nas  to  do  with  the  wcjk  eorstruct  validity  of 
tests  of  spacial  aptituae.  However,  the  hypothesis  that 
I'-w-verDal  high-spatial  learrers  v*ould  learr  better  from  diagrans 
thar  from  te<t  is  ar  attractive  ore,  ard  ore  that  was  tested  ir 
se/eral  of  the  studies  discussed  below.  As  will  be  seer,  the 
firiirgs  were  by  ro  mears  clear  cut. 

Trie  eight  studies  exarnired  hypotheses  developed  withir  each 
of  these  four  ?ortex*s.  Tn^y  therefore  providel  ir  format ior  about 
how  learrirg  ir  gereral,  3rd  cogntive  processes  ir  particular, 
are  related  to:  the  way  ir  whirh  diagrams  presert  corceptual 
domairs  spatially;  the  irteractiors  between  diagrans  ard  the 
texts  *itmr  which  they  are  embedded;  the  ways  ir  which  diagrans 
Jr  aw  attertior  to  important  irformatior;  ard  the  ways  ir  whirh 
lejrrers'  verbal  s'd  spatial  ability  predict  their  success  ir 
lejrrirT  fryn  diagrams. 
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fhe  Studies 


*irr  '193)a)  "Food  chairs" 

>o  hurdrei  ar  J  twer  ty-two  grade  rire  studerts  were  rarlomly 
assigred    to    a    text    arj  a  text  plus  diagram  treatmert  teachirg 
"food  chairs".    The  diagram  was    derived    from    digraph  aralysis 
Hormar,    Harar  y    ard    Cartwright,    1965)    of    tne  corter.t.  Asa 
reo^l4:,  fifteer  corcepts  ramirg  either  features  of  food  chairs  or 
arimals  ir  a  typical  food    chair    were    placed    in    a  block-word 
diagram    that  captured  structurally  the  logical  properties  of  the 
reUtiorsnips  amorg  them.  Subjects  made  free  word  associatior s  to 
the  fifteer  corcepts  both    as    a    pre-    ard    posttest,    ard  took 
?oTfiprehersi-.r    pre-    ard    posttests  as  well.  Usirg  techriques  for 
the  ?ompansor  of  the  structures  of  natnces  of   coefficierts  of 
assoeiatior    an  org    the    corcepts,    derived  from  Shavelsor  (  1972, 
19;T4),  it  was  fourd  that  irstructior  improved  the    orgar  izatioral 
strj?ture    ~>f    tne    corceptual    d^nair  that  the  studer  ts  1  marred  . 
Aiso,  rugh-aoility  studt?rts  (verbal  reasorirg  +  rumerioal  ability 
from  Li*  Differ ertrrt  AptituJe  Test  cattery,    [flerrett,  Seashore 
vi    fesnir  ,  1972])  performed  better  after  studying  the  text  plus 
iijjran  treutaert  than  after  studyirg  toxt  alore.    There    was  ro 
Ji'Yereroe      for      low-ability     studerts.      Piesa    results  were 
irterpreted  ir  terms    of    the    aDility     >f    iia-rams    to  proviie 
ouiLt-ir     structural    organzatior  for  eor^ept  mL  irmairs,  jr  i  ir 
Wms  -»f  the   ability  of  hi^h-ability  Learrers  to  hariie  reiurdart 
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irf^rnatur  oett^r  thar  l'-w-aoility  learrers. 

rfirr  (  Vj-il  n  11  Ir  sec  to" 

I>;  hur  1red  ard  twerty-ore  grade  nre  studerts  were  rarjomly 
iooi^rej  to  trree  irstruetioral  slide  sets  teachirg  lr sect 
netanor  pnosis.  Ir  ore  slile  set,  the  critical  features  of  four 
i/jes  >f  irsect  at  Jifferert  stages  of  net  an  or  pho  sis  were 
hi^ril  i  »hte-J  by  arr'ws,  ar  J  attertior  was  Jrawr  to  then  by  o 
rafdU.  Ir  tne  s?cord  slide  set,  features  were  r.ot  highlighted; 
rather  the  ir  sects  were  preserted  as  lire  drawings  ir  a  chart 
wnioh  snowed  stages  of  netamorphosis  vertically,  ard  irsect 
'.ypes,  groupeJ  by  whether  they  w^rt  through  smple  or  complete 
netarior  phosis ,  honzor  tally  across  the  page.  The  thi>*d  slide  set 
s.  nply  srnwel  pictures  of  the  irsects.  Subjects  took  p-»sttests 
'eqmrir*  the-n  to  <natch  pictures  :>f  ir  sects  with  words  ranirg  the 
;jri)us  types  of  irsect,  the  stages,  ard  the  two  types  of 
net  afior  pnosis.  Sigrificart  apt  ltude-treat'ner  t  ir  terac  tior.s  were 
fouri,  witn  the  V2  test  from  the  Kit  of  Refcrerce  Tests  for 
Cogntwe  Fiot^rs  (French,  Ekstrom  ard  Price,  1963)  as  predictor, 
irji?atir>  tnat  the  treatnert  highlightirg  critical  features 
oerefitted  high-verbal  subjects  ^ore  thar  the  slide  set  usirg  the 
charts,  «ntn  ro  iifferer^e  for  low-verbals,  wher  the  depeMert 
vir  laoie  was  the  runbe^*  of  correct  l iertifioatiors.  Or  the  >ther 
narl,  ni ^h- verbals  scored  better  or  tests  of  el  ass l fie at i or  by 
r>yp>  of  net  amor  pilosis  wher  th°y  siw  the  chart  si  lie  set  thir  wh°r 
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they  saw  the  slides  highl ight irg  critical  features,  Agair  , 
there  was  ro  Jiffererce  for  low-verbals,  These  results  were 
irt'irpreted  as  lrdicatirg  the  relative  advartages,  for 
i  iertificatior  ard  elassifieatior  of  ?or.cepts,  of  attr  ibute 
hignlightirg  ari  spatial  diagr  ammat  10  arrargemert,  ard, 
-\oireiier  tally,  that  tes«3  of  /erbal  ability  predict  much  r.:re 
thar  just  skill  witn  larguage. 

a.t        Id)  "Dirosaurs" 

Two    nurd  red    ard    se  'er  ty-three    *rade    r  ire    subjects  were 
rariomly    assigred    to    ore    of    four    tre  omerts    teaching  the 
evolutior    of    dirosaurs.     Ir  the  first  treatnert,  a  horizor tally 
oriertei  tree  diagram  rar  left  to  right  across  the  page,  ir  which 
r^mes  of  categories  of  dirosaurs    (  "car  r  Ivor  ous"  ,    "duck-bil  led" ) 
ar  J    r.nes  'u  species  of  Jirosaur  (  "tr  iceratops"  ,  "bror  tosaur  us") 
^re  located  relative  to  a  geological  trne  scale,  with  the  oldest 
j\r'*saurs  or  the  lefc  of  the  page.    A  secord  treatmert    used  the 
o-jne    iiagran,    but    also    ireluded    lire  ir  awirgs  of  each  animal 
3Dove  its  r.ame.  Pie  ^enairirg  twn  treataerts  were  the  same  as  the 
first  two,  out  reversed  left  t~.  right  ari  top  to  bottom,  with  the 
■1  iesf  dir  'Slurs  .>r  tne  right,  ar  i  the  time  scale  or  the  bottom. 
A    c  r  tr  )i    group    real  a  text  tnjt  gave  ro  irformatior  about  the 
r/oL-jM  ir  «>r  appe.iraree  of  the  lirosiurs,  out  which    di1  lrcludo 
ill    the    1ir;siur    species    jr  1    type  ram<\s  tnat  .ippearei  r  the 
lugrjn.     At>«r   studyirg  the  Jn;,r  m  tnoy    wore    gi/er,  sngects 


took    four    py st tests    desigred    to  assess  their  Krowledge  of  the 
evoiutiorary  sequence,  the  geological  period    during    which  each 
dinosaur    UveJ,    ard    two    classifieatior    tests    requirirg  the 
assigrnert    of   each    anmal    to    its    immediately  superordirate 
category    (e.j.    "duckbilled"),    or     to    a    broader  superordirate 
category    (e.3.     "lizard    hipped").    Sigrifieart   mam  effects 
indicated    that    suojects    seeing  either  of  the  reversed  diagrams 
scored    lower    thar    those    seeing    the     left-to-right  ordered 
jiairans,    ard    that  those  who  saw  lire  drawings  were  oetter  able 
to  idertify  dinosaurs  by  type.  Further,    subjects    seeirg  rormal 
ordered  diagrans  'were  oetter  able  to  classify  the  arimal s  by  type 
of     hip    thar    subjects    wno    saw   the    reversed    diagrams.  Ar 
aptitude-treat nert  irteractior,  usirg  the  V2  test  from  the  Frerch 
Kit  (Frerch  et.  el.,     13:3)    as    the    predictor,    irdicated  that 
hi3h-verbal     subjects     performed      better    or    classifyirg  the 
dirosaurs  by  type  thar  high-verbal  subjects  ir  the  reversed  order 
group,  out  that  there  was  ro  differerce  for  low-vsrbals.  Spatial 
aoility,    neasured    by    the  card  notation  >»st  from  the  same  kit, 
predicted  little.    These  results  were  interpreted    as  suggesting 
tnat    the    terdercy   of    learrers  to  "read"  diagrans  from  left  to 
right  is  powerful  ir  predicting  how  they  process  the  irformatior 
presertjJ    ir    diagrams.  Also,  pictures  irciuded  ir  diagrans  help 
te  ich  lier  ufi:atiyr .    Agair,it    was    suggested    that    tests  ,f 
verbal   ijiLity  predict  a  general  processing  skill. 
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dolliiay  (1976)  "Diagrams  ar  1  Text" 

L/  'j  hur  J  r  e  j  se  v  er  h  1 5  h  s  ;?  ho  o  I  st  ud  en  t  s  we  r  e  r  ar  d  om  1  y 
assigred  to  fiye  ir struetior al  groups;  1.  picture-word  diagram 
(PHD),  2.  block-wdrd  diagram  (BHD) ,  3.  text,  4. 
picture-word  diagram  plus  text  (PHD+D  ard  5.  block-word  diagran 
plus  text  (8wD+T).  These  two  fLow  diagrams  described  cyclic 
sehena  (i.e.,  oiogeochemical  cycles)  by  cordersing  the  verbal 
discourse  fourJ  ir  the  text  irto  a  sirgle  coherert  display  usirg 
arrowei  lires,  verbal  labels  ard  colored  lire  drawirgs  (PHD)  or 
Dlac«<-ar  l-w^ite  geometric  symbols  (BHD).  Ir  additior  ,  studerts 
wer  e  adniristered  ar  achievenert  test  after  ir  struetior 
evaluatirg  studerts'  ir  derstar  Jirg  of  the  commorly  expressed 
irformatior.  Ir  the  presert  study,  the  PHD  ard  BHD  groups 
outperformed  the  PHD+T  ard  the  BWD+T  groups  respectively  ard 
outperformed  the  text  group.  These  mair  effect  firdirgs  were 
urterpreted  ir  terms  of  Cropper  (1970)  ard  Sparser  berg's  (1971) 
model  of  ir  struetior  al  effectiver  ess  related  to  the  presertatior 
of  verbal  chair  ir formatior  lisplayed  ir  a  sir;le  coherer t 
iL-j^rcsn.  Results  from  the  first  (diagran  vs.  text)  hypothesis 
were  c^rsistert  with  Gropper 1 3  (1970)  "diagram  versus 
^ryrtioral  ir  struetior  al"  ex  per  mi"*-  dM  Spar *erber (1971) 
"  *>herert  i lagr  ms  ver  su:  tjxt"  expenmert.  These  tw*»  studies 
Jealt  with  separate  ir  strueti  or  al  ii3gram  types  ar  1  clearly 
repress  t  the  m^st  relevart  research  a^s.ciatei  with  the  presert 
st  jd y .        JJr,  £  0 r  tur  a te I  y ,      '>  .  ipp ?r     was    ur  ab  1  e    to    c  _>r  tr  0 1  the 

tin 


:  >:  /erti  >r  .u  irstruetior 


treatnert  aiterrative  relative  to  toe 


Uigran    treatnert,  ther  eoy  r  o  jucir  \  tvio  i  to 


rr  i!  validity  of  hio 


*<pemert.    4owever  ,  nis  ^ereral  remark     Jbout    iiatgram  design 
*r  1      ms      iescriptior      of    the    exptoimer  tal    verbal  digrams 
>'e^rv5?rted  3  najor  cortriaut ior    to    our     theoretical  knowledge 
jo  ut    gereral  jiagram  desigr.    Sparser  berg  ir  his  study  was  able 
t;  d-serioe    his    expe.  mertal    variaoles    ir    a    clear,  precise 
fji:u,r.      Howe/er,    the    kirds    of  displayed  lrfonnatior  ard  the 
evjl-jateJ  learrirg  behaviors  investigated  by  Spargerberg  were  r -it 
iirectiy  relevart  to  the    classroom.      Results    fror    the  seeord 
nyoo  trie  sis    fdiagran    vs.    diagram  ard  text)  were  corsistert  with 
mtk  Jore  ir  selective  attertior  or  cue  selectiors.    Uibjects  who 
*ere  preserted  either  flow  diagram  achieved    higher    scores  thar 
those    p^esertei    with    a    oombiratior    of    3    diagram    ard  text. 
Imp>r  t  *rtly,  the  irstr  active  questiors  used  as    adjtrct    aids  ir 
all    troitmerts    were    placed    directly    below    the  flow  diagrams 
'*.?.,  rover  below  the  texts)  wherever  possible  (PrfD,  BWD,  PWD+r, 
tiW:;+rj  ir  ar  attempt  to  persuade    learrers    t      arswer  questiors 
<    tne     iiagrams  ard  rot  just  the  text.    Flemirg  (  1962)  roted 
-er    j  ie-ad-  ago  that  teachers,  parerts,  arj    studerts  assigred 
jr      overirfiatel      value    to    text    naterial.      School  teachers 
•>  Jir  ar lly  spe-  i    little    time    trai^irg    chiidrcr    to  irt*rpret 
pi'tures,    -ar  1    ro    time    is    usually    i^votei    to    lr.struc  ti  oral 
iiagrams.    Perhaps,  the  fLow  diagrams  ir vestigatH  ir  combiratior 
witn     \    L-xl    probably    suffered    f  r  >m    two    d  isaivar  tagps :  11 
stJi-rts    oid  r  ,t  beer  trnrxt  how  tj  use  th*n;   ir  1    2)  studerts 
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oelieveJ  chit  a:  r  3  could  ti»  Ledrroj  fr'.n  t:e  text  t::ar  n^st  other 
ir str uctioraL  for  ns,  sir^e  rr-re  s_,5ooo.  tm*  ^ere^al"  /  had  b^fr 
de/oted  "  it. 
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rhlln^y,  frjrrer  3rd  Dorais  (1977)  "Pi- tire  vs .  31gck  tfor  i 
ji  i^r  dins" 

LLThty-tnr  oe  hi?h  scnool  stirierts  w^e  rar danly  assigred  to 
twri  ir  structural  groups:  1.  pi?ture-wor d  diagraa  (PtfD),  or  2. 
oiock-word  diagraa  (EWD).  These  two  flow  diagr ans  deser  ibed 
ey^li:  s-he:na  l(  i  .e . ,  bi'jgeochemieal  cycles)  by  eordorsir.g  the 
/eroal  jisciurse  four  J  ir  the  text  into  a  sirgle  coherert  iisplay 
jsirz  arrowed  Iires,  verbal  labels  ard  colored  lire  drawings 
(P*fb)  or  blaek-ar  d-white  geonetric  symbols  (EW?  .  Ir  additior, 
.studerts  we^e  ad-nir  istered  a  verbal  aoility  (V2)  aptitude  test 
tv'.n  trie  Kit  "T  K^fereroe  Tists  for  Ogritwe  Abilities  (Frerch, 
et  "jI.,  1963)  before  irstructior  ar  i  after  irstruetior  ar 
j-j-UBvanert  test  was  ad'nir  ister  ed  evaluatir*  studerts1 
•jr  ier  Jt^r  1ir  5  of  trie  jNommorly  preserted  ir  foraatior .  Low?r 
/eroai  3tud^rts  r^tair  'nore  lrforaatior  waer  provided  with  a  P^u 
r  ^t'ler  t>i  ir  a  dWD.  Ir  ^ortrast,  'U^he*  verbal  studerts  d  i  i  rot 
J  iffer  f»rti  i'  l  y  resp-ori  uo  the  postt^st  lrstrunert.  "  "oe 
/of/  Tt/^r  fird  ir  $s  w^i  p  irterpret^i  ir  to*\n  -  of  tne 
:,ir?ui  ',tL?-Li        a    K\'n\*}     (t'llii^y,  a    s/rtnesis  >f 


Pj:/L'fs    f  1 ")/ 1  )    ^i];rr}    'ir  I  nen  r  /  ayp^th^sL  ^  ^or^rriri*  inn 


t]    /^rbal     ir  f  irrM?  L*»r ,     *r  i      '>»rji'h      ir  i      Jrow'-j  (17V) 
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ipntude-treat'iert      irteraeti,r      r  ATI )      hypothesi  >    eorcer  nrg 
lrJi/ijucjl    I-arrer    differerces.      'Ibis    !4'»Jel    was    created  ti 
interpret  vero^l  jrd  ror verbal  lrfornatior  lr  terms  of  lMividual 
ie-jrre'      d  if  fererees.       Accor  Jir  3lyf      it     does    predict  thjt 
ir  struecior  -jI    naterial    will    gererally    be    processed      ir  ar 
irdep^rdert    arj    ir  terdeperdert    nertal  fishier  using  lirguistic 
"ir J  m^ir-il  oocsirg  ard  menory  urits.    Pies?  mertal  urits  should 
be  considered  as  mtervenrg  variables,  for  whe  trier  tney  actually 
exist  as  su;h  ir  tie  mrj  (or  ir  the  brair)  is  :urrertly  a  -natter 
of  ^orjecture.    Trie  Mod*!   a]_so  predicts  that  learrers1  lirguistic 
or  inajiral  aoilities  d  ifferer  tially  determire  their  resporses  to 
Leurrir^    materials.      Ir  the  presert  "tudyf  re0ji  ts  suggest  that 
learrers  with  Iowt  verbal  per fomarce  will  have  more  difficulty 
Leamr^    from    certair    "verbally    deperdert"    materials  such  as 
jly?K-w;rj  diagram.     Ir  cortr^st,    learrers    with    higher  verbal 
perf*r.mroe    will    have    less    difficulty    learrirg  from  verbally 
Jeperiert  nat-nals.    Ar  obvious  research  goal  is  to  clarify  the 
rature     )f    trie    verbal    construct    as  it  relates  to  diagrammatic 
-nat^inls.    Nevertheless,  ?las3room  materials    similar    to  those 
ase1  ir  this  study  perhaps  should  be  well  illustrated,  especially 
t  or     taose    students    Jesigratel    as    lowv^roal  ever  though  such 
n  r.  ?r  i  ils  _u  j  morp  expersive    to    produ-^    ar  i    ever     though  the 
pr'es^rt  All  issues  hive  rot  b^er  re:v»l  </ed  to  eompieUor. 


74.1 


'iniij-V  «U7dJ    "P^pulatior  vs    staple  quescior" 


Jc^    nurirel  3ever  ty-five  hi^h  s-rrol  studerts  were  rariomly 
assured  to  four   'roups:     1.    picture-word  iiagran  plus  20  study 
^uestors    (popular,ior-juasti-irs)  ,    2.    picture-word  diagram  plus 
five    rarJ:*nly     selected     questiors     ( sanple-questior s)  ,  3. 
pi:ture~won    diagran    (ro  questior),  ari  4.    placebo  text.  This 
fi;w    iia_jrarn    describe    cyclic    schena    (i.e.,  biogeochemca] 
cycles)    by    jordersirg    the    verb^     jiscourse    ofter     four.d  lr 
textoooko  irto  a  sirgle  coherer t    oisplay    asirg    arrowed  Lires, 
veroal      labels     ari     colored    lire    irawirgs.      Subsequert  to 
ir  scructi~>r  ,  studerts  we~e  admir  istere i  a  compreher  sior  posttest 
basel  or  ar  oper  atior  auy-defir  ed  syrthesis  ari  paraphrase  of  two 
a    nore    study    questiors.      Pie    results  supported  tne  a  priori 
hyo^tneses.      First,    the    po  rulatior-jjuestior     'roup      ari  the 
r-'-i'jestnr    group  ir  ieperiertly  outperformed  the  sample-  jipsti  or 
4r0.jp  wiu^h,  ir  turr,  outper  for  ned  the  placeoo-cort^ol  group.  Ir 
tnij  latter  respejt,  future  research  iealirg  with  study  questiors 
sh.uli  evaluate  treat  nert  data  ir  terns  of  cortrol    data  because 
su^n    irf>rnatior     helps    establish    eyiierce    that    exper  irner  til 
ju^stL»rs  >r  e  aijirct  facilitators    or     lrhibit^rs    r.f  learnrg, 
^--viirr    tj    f.aw    *t    al.    (197o),  McC'-rkie  M'377)  ari  Richards 

T77J).    .Jr  for  tur  ;tely,  mar  y    irt?restir-^    studies    Imkir  r 
*"'rtr  ol    night    h  r/e    beer    h.-lpful    ir  ~Lar  lfyirg    ir  structioral 
IoSm-i  ie  j]  ir  *  wi  th  questi  »rs.     [rkel,  the    ^uesti  >rirg  studi- 
-i1      itte^tior.d      nr-M      5uf,v»:»t    tl'.t    ooS-etwHy  iir^tir* 
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att*-\rtior  to  a  samplir*  .f  *i r i -3 


ir  struct  o^al    n  a  t  e  r  1  i  L 


result  ir  Jysfurctior  ai  focusirg  ard  ir  ^>nplete  cueirg,  thus 
reiLTi'-^  st-j-'iert    conpr  eher si  a    of    :riteri,l    ir  for  Tiatior .  Ir 


of  trie  3iie  ir  fornatLor  appa^ertl  y  er  courages  studer  ts 
■  r  -questior  group  ir  this  case)  to  develop  ard  mplenert  their 
.»wr  learnrg  strategies  without  stuly  aids  or  pre /ides  other 
studcrts  ■  populatior-questior  ;roup)  with  a  " complete" 
irstruetioral  support  system.  A  ro-questior  ( real  irg-orly)  group 
;r  tne  presert  study  was  ?orsidered  a  treatnert  (rot  a  typical 
cortrol)  arl  was  lrcludej  to  evaluate  tne  hypothetical  advartaje 
of  ar  urcuei  flow  diagram.  McCorkie  (  1977)  predicted  tnat 
weLl-cortrol  questior  studies  ir  the  future  would  result  ir  the 
r^adirg  orly  gr'ups  outperforming  some  readirg-with-ad  jirct 
quest ior  ^roups,  is  suggested  by  -nor 9  recent  literature  (after 
U'J).  Corsequer  tly,  a  p"  aoebo-cor  trol  group  was  used  to 
nstiolish  a  base  level  of  porformarce  ir  assessing  tne  learrirg 
jffe:ts  of  tne  leas',  functional,  sample-quest l or  treatnert. 
IrJe~1,  the  cortrol  gr;up  lata  supported  the  claim  that  the 
st-jderts  :  vnpreh-»r  jei  ir  fornatior  presorted  ir  the  diagram  ever 
*h-;r  tne/  wn  e  provided  witn  a  potertially  lysfurctior al  study 
jii  -  I.?.,   i  portior  of  study    j.jestiors)     adjixct    to    th^  flow 


foeusir?  lear rers 


attest i or  o 


r  selected  portiors 
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Cr-  hurlreJ  se/er.ty-ore  hign  s-r.-.l  studerts  ^ere  r  «r  irmly 
>ur  groups:  1.  pieture-word  diagr^ns  plus  2u  study 
juestiors  (Pa")+20J),  ?.  pieture-word  diagram  plus  20  study 
^uestiors  urier  a  strorgly  prompted  corditior  (P^D+20Q+stror jly 
prompt  jjj  ,  3.  picture-word  diagram  (PrfD),  4.  a  placebo  text 
(Pf).  This  flow  diagran  described  cyclic  schema  (i.e., 
oi-.go-jche.nioal  cycles)  by  corner  sir  g  the  /erbal  discourse  ofter 
four  J  textoooks  l-to  a  sirgle  coherert  display  jsirg  arrowed 

lires,  '/eroc!  labels  ard  colored  lire    drawirgs.      Subsequert  t> 
ir  s^uctior  ,    studerts  ^ere  admir istered  a  compreher sior  posttest 
cased  or  ar  operatiorally  defired  syrtnesis  ard  paraphrase  of  two 
-r  nore  study  ijestiors.    The    results    supported    the    a  priori 
nyp-.thesis    that  the  P^D+2Q0  group  ir  deper  der  tly  outperformed  the 
PWj+? X)+3t r or  gly  prompted  group  whien,  ir  turr,  outperformed  the 
Pf  -ortro;  group.    The  ro-questior  group  failed  too  out  per  for  n  the 
y  .ipt-»i     ?,roup,    as    predicted.    Tie  firdirgs  ir  this  study  -were 
irt-rpretcj  ir  terms  of  ar  model  (see    Ar  ier  s or ,     1970,  Ar.dersor 
;rd  diddle,  T/,' ^Jo-kic,  19/7,  HieKari,  r/^  Jr  j  Wittrock  lM 
ujruiJirA,      n?7)      ,u,^3t.,r!    tnit    slr.or^    pr-.npts    to  stud, 
juosti-r.-,  .-jr  reduce  th?  attert.  >r  3tud-rts  pay  to    the  critical 
lrf.rr.itior    resultirg    ir    ir  die    it  ?  pr  oeessir.'  of  ir  f  or  n-iti  or  . 

r-5~>  -ri-  ,f! suy,est.>i  tnat  studerts  wh  •  r ecewM  tm 
./pr  .m;.tci-iu>?.ti  -r  tre-.tm-rt  w>r  ?  force-i  to  roii  <-ph  questior 
^ir-hully  ir  1   v-.a-^h  th-  iu'rtii  for  trv  r'arct  arswei     t>  .->pli 
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jJestio>r,    thus  ircrejSLr^  the  L       I'ioo J  of  aeanr-iful  atterti  >r 
*M  eoriprenersior.    Seer  J,  tms  -lodel  su^estel  tnat  studorts  ir 
trie  presort  stjjy  dr>  ree^wei    tin-    stror^ly    pr  vnpte j  questior 
treatnert    repeatedly    ercourtered  prirted  runbers  ir  the  J  id  nam 
>lj*cert  to  /erbal  laoels.    As  studerts  res^rjed  to  the  adjuret 
questiors,     nary    learrers    perhaps  discovered  that  these  runbers 
*ere  rext  t>  trie  laoels  eorstitutirj  the  arswers  to  the  questiors 
j^igroJ  to  the  sane  rumoer.    Corsequer  tly,  these  studerts  likely 
siort:uttel      the     read-ard-sear  eh-f  jr-the-ar  swe^      nethod  of 
r^sporJir^    *ner  they  jiscovered  that  the  adjurct  questiors  could 
be  arswe^el  ifrjrf}  easily  by  merely  loeatir*    ir    the    diagram  the 
prirtel      r  oncers      ?or  r  espord  ir  g    to    questior    runbers    ard  by 
respordir*  to  each    questior    or    this    oasis.      Logically,  this 
:  carter -productive    shortcut    method  of  arswenr^  questiors  would 
na/e    oeer    easier    for    studerts    thar    carefully    reaiirg  each 
|jestior    ar1    searchir^  for  the  appropriate  verbal  lab^  arswers 
prirtel  ir  trie  i  ia^;r  n. 

►hLIiia/  ar  i  cursor  (1931)  "Chart  oriertatiors  arj 
post  4'j^st  r-rs" 

mo  rurirH  rir.ety-rirr  mzh  school  studerts  «/ere  r  ,r1.vnly 
.is.u;roi  t>  four  classroom  o*  lertatiors  (1.  r -•  irtervertior ,  _J. 
\o,'rrn»rt  by  t^ner  lMie^Lr^  that  th/  jtmy  questiors  wore 
;r  struct  l  »r,diy    inp^rtart,  studerts    hui    ore    'nirute  to 

:rs^*;t  tne  posttest ,      »i.      ^o-nbirel    ir ter  ver tiors    -    two    or  i 
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trree),  ar  i  four  prist  ju^st"  ior-f  j  .  i  i^/ices  with:-  each 
or  iert-jtior  ar1  3  placeoo-cr  v  o.  r^<t.  l^e  four  quest i:>r 
foatnerts  ^>r  sister  of:  1.  a  vitanir  :hd^t  Jescribir^  their 
sources  dM  tneir  effects  or  per. pie  (  ro-qu?st :  or )  ,  2.  trie  sa.ne 
enart  with  postquestiors  coverir^  source  ir  fornatior  c-olinrs 
(source  post qjestior ) ,  4.  tno  sane  cnart  with  postquestiors 
:o;er:r*  effect  irfornatior  jvlunrs  (effect  postquestior ) ,  arj 
fcj .  the  sa  ae  e  ha r  t  wi t h  que s t  i  or  s  co / er  ir  g  to  td 1 
souree-ar  d-effect  lrfV  natior        colors  (source-effect 

postquestior).  Specifically,  the  instructional  chart  (format 
1eri/-J  from  cnarts  four  i  ir  high  school  biology  textbooks) 
corsisted  of  3  14-row  (14  vitd-nirs)  four-eolunr  ( two  source  ari 
two  effect  attributes)  matrix.  The  questiors  used  durirg 
;r  stnjctior  were  "rnathenager  ic"  postquestiors  presorted  after 
e:rn  row  *>f  atnir  irfornatior  preser  tatior .  This  procedure 
o.vurred  1"  trnes.  Specifically,  studerts  exam  ire  J  a  vitanir  row 
corsisti'-j  ;f  four  coltmrs  arJ  ther  arswered  a  postquestior 
a-^Kir*  f>'  irfornatior  pertdirir?  to  ore  of  the  four  vita-mr 
jt-.r loutes.  review  of  the  previous  vitamr  r  >w  wis  prohioitei 
oe^u.v*  t.i1  presort  study  was  ?xarmrir^  cojritive  process 
oyp'-to-e  ies  ^.roernrj  attertior  ar  i  rot  irstr  uetioral  efficier:/ 
iyo>thes^3.  juuse  juer  tl  y,  atuderts  ^re  ^Trur lstered  u  retertior 
pattest  ^w--»r  ir;  the  Lasc  .^/er  yitMir  rows  of  the  :hart,  ir  ar 
itt^'ipt  to  ir  luce  set  ar  i  as  r  owner  1^ J  by  MeC^rki*  (  1  i'/Y) . 
.'tu  I  jr  t  i  w^r  *-«  *.>viled  with  i  sever-: -four  f i  L 1  -lr-tne-bl  ar k 
o  ir  t   jr  ;    isrv1!  f_  »   4  vnplot^  orv*  t?^-  it***ir>ute  'olh;  u;ir^  the  f  >ur 
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lists  'oi/c-r  att-iout^;  ea:-  Li^t,  pr^tei  -,r  t>ie  s*ne  p-jpe^ 
j'ri'wv  t:<e  jriurt.  'Jere^  illy,  th?  'e.alts  ^pp-.r th<*  a  pri^r 
hy:,oth*sec  teat  post^estiors  ?ar  p-oiti/dy  i-.'luerce  stirferts' 
atte^tior  ir  fr/'.r  of  jujstLorsj  nate'isl  ar  i  tnat  ir.spe?tior  af 
one  crurt-iik?  posttest  McS-»r<<i3f  s  per  foraiarce  expectarcy) 

:jr    result    ir    ^reaL?r    recall    of  ir  for  natior  presertei  ir  the 
i.r structi  or  ul      chart     urjer       o  ie       ro-^uestior  treat-nert. 
r.rt^-nore,    stulerts    prwidej  with  sour oe-effec t  postquestior 3 
J:J  r-.r  -ecvjli  .n-ire  ir  fomatior  t.iar    the    ror    questior  groups. 
Thu    latter  firJir^  was  oorsijstert  with  those  of  Holliday  (1931) 
ar  J  Mc^.r^ie's  (1977)  su^estior  tnat  studerts'   attertior  car  be 
:v?Iectwely    foe use j    or    portiors    of  irstr  uetior  al  irfomatior; 
no^ver,    su?n    r  or  J  ir  eetioral    p^stquestiors     after      fail  to 
fi?uitate    the    sinple    recall    of   rnernorizei    irfornativ.  Ir 
c^rtrast,  the  use  of  lirectioral  postquesti  ->r  s  (source  or  effect 
pxst  }uest lor s)    pr  wed    ^o  ha/e  a  p^tert  effect  or  learrers.  For 
^.jr.ple,  stuaerts  proviiej  with  effect    p-.sc  questior s  recogrizej 
twe    effect  (thar  source)  attr  iDutes  or  toe  posttost  eyer  though 
T,:u    source    jttrioutes    were    rnor  e    easily    reca^rizej    by  th«=» 
'a-juestior    ar  i    tie  source-effect  pos^qu?3ti,r  treat-Herts  urier 
t-*  f-.ur   *.r  ler  ^tiors.    Perhaps    such    strnrj    attertior  effects 
s^'ests    lae    power  *»f  post  ^uest i or s ,  e3pe?nLLy  wher  the  i'/nair 
•  f  itt^rtior  is  per nap-  ?L^ar-~'   to  leaders  (Sr*y,  jsir^    a  cnart 
T-liJm1-    ratr^r    tlur    a  nullum  that  prefer  to  3  similar  Je^ree 
* --ipirt-ner  tjl  r/atior  af  *or~^ptual  (e,;,f  vitamir    A)  attnoutes 
*  '"J  y»ur<^  -  carrots).     Ir  ti_»>ry,  W"/>rki?  M'977)  ar^uci 
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on*t  w^rrers'  ret?rti*r       prr-^rv?)  irfornatior  ir  lattona^er  1 : 
poso^ueaoior  strives  is  lepe^dert  *>r  tne  tas*  structure,  the  t-s/ 
sor  jte^ies    jr.ptei  oy  tne  learrer  aM  tne  persor's  o*r.  scnemata. 
t*e/iou3  -esear_'i  suggested  tnat    the    tas*    structure    ir    the  so 
studies    wjj    ofter    vague  ir  learrers1  mirds.    As  a  corsequer  :e , 
jiffcrert    strategies    ^ere    adopted    oy    learrers    resul tirg  ir 
J  iff  i?  jlt-to-irte^pret    patterrs    of    post  test    data.      The  four 
vriertatior    useJ  ir  t-us  study  Help    clarify    srne    problems  of 
leader    /agjeress.      >aeord,    learrers    after    wer  e  evaluated  or 
tneir    'etertior    of    lrfvnatior    preserted    too    early    ir  the 
ir  str  uctioral    treatnert,    thus    -naskirg  out  potertial  effects  or 
tr.e  post  tests  ar1  prevertirg  the  estaolishuert  of  attertior  sets. 
I"  ov-  presort  stjdy,  lea-  rer  reoojritior    was    evaluated  (after 
tne     presertatior    of    sever     /ltanirs)    after    so-ne    decree  -f 
dttertior  set  *ns  likely  irduced  by  postquestior  t^eatnerts,  thus 
wxinizi"?  the  :mrces    -,f    ic  ecti-j    differertial    post jjuestor 
effects.      Hie  presert  study  accourted  for  McCor*aefs  rorcerrs  oy 
-j/jljjtir;  r  «t  oriy  x,'    effects  of  /ariei  post^-st:or  treafcn«rts 
ojt  3i3  *  Ufferert    Learrers1     or  ier tatiors.      Ir.ieed,  p^os/iiirT 
lear-^  ;    witr,    -l^ar     expe:t  jti^r s    aa^at    th"  pattest  affected 
p^forn^rce  ir  tius  study.     Ir  aJditior,     se  ,  allo^j  svne 

tifIf-    "}    t  >r  <;    ir  toe  learrers1  nr  J  oy  "  >t  e/ala-.tir*  itu-i^t*' 
l  i"  n-ir  v»»     >r    tn^    first    seyer     ;  it  m*"s    p^o^rted    ir  to? 
^i*"  n  r  o  . 
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.  oe    corclusiors    fro'ii    th?3*;    studies    ear  oe  summarize  J  as 

\  ji  i^rdiri  nelp  iearrers  iesrr  because  they  iire?t 
attsrtio'  t*>  mportart  irformatior ,  -'eplaoirg  cr  itiral 
yerjal  irfornatior  with  -jr  apm:  devices  such  as  lires  ar  J 
-jrrows.  They  show  wmch  corcepts  ••^o  with"  rfu?h  others, 
ulirg  <zere-  alizatior  ard  discr  Lmr  atior ,  by  placing  corcept 
laoels  ir  trie  sane  or  Jifferert  reotargles. 

^.  Uia-jran.s  neip  low-verbal  learrers  overcome  so-ne  of  their 
Jiffieulty  with  Largua.je  by  p  oviiir^  irfornatior  ir  a  forn 
they  oar  narjle  lore  easily. 

;,.  TV~>u<n  the  use  of  r.ornal  left-ri^ht,  top-bottcrn  layout, 
jrr-.ws  a"d  '-ther  grapnic  devices,  -Ji^graris  oar  teach 
sep^r?eo  of  everts  effectively,  as  well  as  nar<e  it  easier 
t-i  learr  :lassifi?ati^r  scho-nes.  The  relative  effectiveress 
r  jo^j^r.cir^  ari  patterrirg  is  to  jr  extert  ieperdert  or 
L^jrre^s*  verbal  (gereral)  anility. 

l*.  Ihe  aJJitor  of  study  ,jjestiors  t~>  dia^rans  helps 
l^irrerz  oj  Jireftin;  tr;  o  attertior  to  critical 
irfirmtiir,  but  mst  oe  usel  witn  -^are  because  they  il;>> 
iir^t  ittertior  awiy  f>  r  f  »r  nati  »r  trnt  15  r  »t 
|jost  1  or  ed . 
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5.  Likewise,  promptly  car  be  useful  lr  nelpin?  learrers. 
However,  over  prompt ir >  car  be  j/sfurctioral  as  it  encourages 
learrers  to  Uarr  surfa?e  irformatior  rather  thar  the  more 
imports  uMenyirg  corcepts  showr  ir  the  Jianain. 


explore,  ar  j  at  i  4e  same  time  develop,  a  theoretical  framework 
withir  wjn.cn  to  research  ard  desigr  diagrams.  Hie  theoretical 
implication  of  the  stales  1  be  examired  ard  ther  related  to 
a  cjmprehersive  nodel  of  ?o^ritior  proposed  by  Brarsford  (  1979). 
lo  will  be  rocessiry,  therefore,  to  exanire  the  impact  of  the 
/ari» us  properties  of  diagrams  as  ir  structural  nat?rials  or 
iearrirg  ar  j  cogritnr,  the  learrirg  activities  studied,  the 
reL3ti*»rsn:pj  oetweer  iiagrams  arj  learre*-  ability,  ard  the 
."Titensl  tasKs  studiej  ir  tha  expenmerts. 

Pernv^  ^ne  nost  urique  feature   »f  Jiagr  arris  ias    turred  out 
-  '    °"    "  dJility    t,    presert    ::^cepts    spatially.    A3  was 

TTM-.reJ  culler,  imgrams  m^p  irterc^rcept  rel  at  lor  ships  orto  a 
t«r»-  j;mer .u->r  -il  space,  thereby  prwiiir*  a  visual  r epreser tatior 
«f  tn-  structure  of  <>r.>eptual  lomairs.  Pie  use  jf  a  vitii: 
n^tipr]-,r  to  ^pr^sert  sen,jrti~  "Mist  ir^,f  %r  Mspi-eM  ir  this  way 


Theoretical  dorsiderati' rs 


of    trie    two    ma  j  or    pur  pose  s 


these  studies  was  to 
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M,  o*-er  four)  tj  be  ofit  u>  :r  j  vri?ty  of  other  stu-Jie 
.Vn/cisor  ,  r-ir-,,  107  j;  j».j.t/,,  L'-r  i  -,r    yj    4irJei,  1963 

J,nr  3»r-Lji-i  jri  Jt^ei-nar,  1j,7~).  Tr  fie  "fooj  ehai-"  study,  th 
J-Vi    ~'f    !    Jm.uan    ti    represser  t    lr    visujI    form  the  se-narti 
Ji3tir-es  oetrfeer  p^irs  of  eorcepts  ir  the  Jonair  to  be    I ear red 
tnpro/eJ  the  aoility  >f  oil  learre'st;,  or^arize  nearirgfully  th> 
set    of    fifteer    corcepts.      Posttest    assaciati.or    scores    wer  •_ 
3igrifi?artLy  Jjpar lor  to    pretest    scores.      Also,    the  spatial 
arrargemert    of    cc,roepts    appears    to    help    studer'ts    learr  the 
cl  jssif icatior  of    corcepts.      Ir     ooth    the    "irs,-?ts"    ard  tne 
"jir.saurs"    studies,  o  i iagr amnatic  treatnert  i-nrxoved  learr^rs' 
elas  Jifi  catior  scores  si  zrif  icar  tiy. 

These  resjlts  suggest  that  there  .nay  oe  a  similarity  bctweer 
trv>  way  i  Jiagram  lays  out  eorcepts  -.r  a  page,    and    the    way  ir 
tmt    irfornatior  is  represerted  ^r  i  processed  lr.terrally. 
The'  e  n-u  bear  c.orsi  Jerable  Jeoate  reeertly    career rirg  tnagiral 
j.s      ..pposej      to    propr.sitioral    represert  at.        of  irfornatior 
f /trier  jr.r,  1^7o;  <os.slyr,    198u;    K.osslyr    or  J    Pomerartz,  19/7; 
rienirg.,  197  0.    Tt  has  oeer  suggested  Uirr ,  1930b)  that  whether 
/lSJil     irf.r-ridtior    is    r°preserte1  as  mages  >r  propositLors  is 
1  Ate- are!  ir  pirtoythe    roture    of    th°    irfornatior    ar  j  the 
"/jtjr-     of  the  ienaris  pla<:e1  upor  tne  learrer  to  process  arl  use 
tri  it    ir  fir  fiati -r     ir      particular      wa/>.       F  -r      tA.jrrple,  ,,r 
l  It  tin  '-jti  >r    tisk    will    -"is-    irf.r  -,  .tnr    to  op  erc.-.j^]  rJ 
^  •'°55"1  mare,  rfhi l*»  ir.r e  vnpi ex  tr;k.-,,  su»h  as  pr-.oir-n 
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>">l/ifj      3rl    eidsufic  jtior ,    may    ^11    require    propositior  al 
err-dir*.    Aj  far  as  dia^-  ins    are    coreerred,    it    appears  trrat 
taeir     spatial    quality    causes    j    oertair    arnourt    '>f  lma^irai 
ereodir^,  at  le    t  to  the  extert  that  trie  spatial  oMertatior  of 
ore    concept    to    archer  13  eroded  lr  a  way  that  oorrespords  to 
tneir  actiul  relatiorsnip  or  the  page.    It  is  also  possible  that 
tm 5    is    achieved    tnrou^h    the    structural    propertied  of  the 
Jn^rans  aotwat1"-^    aostract    schemata    to    which    the  corcepts 
jppearir^    lr    the  diayams  car  be  more- readily  assimilated  .  For 
example,  learrers  irterpret  a  chart,  sucn  as    that    used    ir  the 
"irseot"    stin^,     ^s  .  ready -made  class  if  leatior  scheme  of  a  type 
*atn  wu^h  they  are  alreaiy  juite  familiar.  This  schema    is  tner 
,fi"  star ti ate J,f      (Ar.dersor,      1977,     1973)    with    the  particular 
4  «r  vepos  th°  iia^ran  cortairs.    B/rderee  for  this  rotior  is  to  be 
f>uM  ir  the  "dirosaur"  study,  where  reversir^  the  diagrams  left 
to    r/-;ht    j  iused    a    decremert    rot  just  ir  the  ability  to  learr 
sources,  out  aL>o  ir  the  ability  to  classify  the  d^osuars  irto 
sup«M  or  d  ir  at i  cat^*or  les .    /faer  stud yir  >  rormai    01  der  diagrams, 
I^rrers    re^ir^    fr->m    I  j  ft    to    ri^nt    ^oulj    ruve  ercotptsreJ 
super  .rJirate  ~^roept  labels  oefore  they  saw    tho    rames    of  the 
iar  -sjurs    whi?h    oc4or^ed    ir    each  category.     Ir  other  woris,  j 
"  ?1  jti/-3!/  ijstr;K?t  classify jtior  sy^em  wis  set  up    befrre  the 
1  .r  -eots    'Wo-r^irrj     ir       ^h    "at?-*  »r  y    warp    er couriered ,  .rfith 
-^/er^el  'Inarms,  the  opposite   >^urr~d,  ,vhi"h  causal  corfusior 
ar  i  lea;  l^rrir^.    Mary  nosear  "rr  s  h  wo  ?l.arnei    that  learnr^ 
>y,r  i3  "P**''  ^V1  irteractnr  '»f  t;p-*i^   ar  1  bott'vn-up  pr^ess^s, 


-/iSiir6  vhenatj  ^re  a::  irfluertnl  as  per:ept3  (fr.brow 
J'  -  v'r:  Ardersor,  1973;  "Jv  nr  ar  J  b-.b'-.rf,  iy<5).  Vher 

,i>v  ""^  j  '  r-;t  ^'<istf  leaTir;  is  mp^JeJ. 


.yri-'i,.     ^ae>ry      ilso     offers      ar      explar  dtLor      -if  the 
r:Vir^/?r  -ss   .f  *r-#t:w  datura  of  sone  of  the  Ji?5rans  us?d  ir 
k' :'      :t^l:e/ .      Ir    those    ir  starts    that    the    lrclusor  of 
"e^isti:    pi^fj^es    withir    diau-ains    nelped     learrers  liertify 
"^:e;,os,    33    ir  thp  "irseet"  ari  "dinosaur"  studies,  as  well  as 
r^rs-  pi  ^turo-wor  J  versus  bl-ock-word  aia^rarn  study    by  fMlijay 
^  ■    f]T7),  it  seems  liKely  tnat  the  realistic  preser tatior 
•  f  :r;^-o.  features  of  ?orcepts  allr.wsj  tnem  to  before  readily 
ji-si-il  jtoi    to    sch^nata,    whether  the  schemata  existed  prior  to 
Vio  r.ud.y,  or  wer  p  establi:ned  as  a  result  ;>f  the  abstract  ratur* 
■•:  tne  hv;  ins  taenselves    ir.    tne    way    just    i^so  ibed .  M-jry 
jjjvjrts  ;n/e  oe-    ;iver  -,f        future  natchir^  is  reeossary  for 
t'i"     is/.^iil  iLL'.r     of    ir  form.^ior    to    schemata    to    o:our  (see 
^nl-r,   IH  ;;  3e!.r eider  arci  /i-ff    .  ,     19//).     It    \s  ^ererally 
lv^n.vj    irut    Learred  irf*r;natnr   is  store]  ir  s?ne:nat3  that  are 
*«k "*r    "»r:opts  strorjly  erou-;n  associated  th.it  tne  presence 
,:  ,f  tho*n  ir  short-tern  merr*  y  13  Al  that  is  reqai-ea 

1  ^    -Tti-e    schema    tj  be  activate}  trrou'h  the  notour*  of 
^ " r  jr*-  t.  the  some  feature  stored  is  part  of    a     3?he:nn  ir 

•r:  v—.  :n-?n-ry.  Ir  other  wo-  is,  if  -3  learrer  his  1- rred  whit 
i  Tiyf\y  l,*rvj  1  »-.ks  like  w^ll  er*»ujn  for  a  mayfly  Lar/a  srherna 
-  5-lUIy    estiblisaei    ir    meni>ry,    ther  the  p^eptior  of 
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30V.»trii*  i  wits  toroe  "tails"  will  dp  sar'firi^rt  f-»r     that  schema 
>  o*i  r  so  'est  -if  trie  i  iertifi.?  atior  process  is  ther  a 

t,p-'j"*r  ;er  lficati  ,r  of  th'i  hypothesis  ihit  it  15  irdee:3  a 
'u/fLy  lar/a.  Tae  gr  apmc  ar  i  a  jlit  jr  y  highl  i?ncir.j  of  critical 
futures  j-ii'-i  i3  t'lese  -riak3s  the  -irtivatior  process  that  nueh 
easier,  3;;  it  ^oreisfs  the  li<olim\oJ  of  the  correct  seheoa 
aeir  *  30  tw  ate  J . 


r.vi  spitidl  rat'jre  of  Hasans  also  ^nears  that  there  is 
^'re3por  Jt-r  >e  aether  irterral  ard  exterral  repr eser tatior  of 
se  for  ces  of  corcepts.  /tfule  this  was  orly  st-ijdiel  explicitly  ir 
th>  "jir  :>oitrM  staoty,  ir  all  the  others,  sequeree  was  ar 
npAtart  part  of  the  cortert  to  be  learrej.  Cecay  follows  ieath 
jr  the  ri trover  cycle.  Larvae  ?harje  irto  pupae,  ar  1  rot  vice 
/-^rsi.  .vakes  ?at  nice,  hut  Tree  Jo  rot  eat  srakes.  Diagrams  car 
so  >w  3e  farces  su?n  as  thes3  eitner  by  assurmr^  tnat  learre^s 
^  ^  Pr  ^ess  the.n  left  to  ri*ht,  :.r  oy  enphasizir 3  -jire^tior  oy 
n"  r  -  'r  kows  ir  3  o^her  ^rapni:  Jevi^es.  The  latter  were  usel 
i:  K'lIiJjy  itulies  .f  the  r  it^  j*er  ey:le,  th»  forner  ir  the 

"J^.^jr"  r.tj'iy.  The  usi   .f    a-to    to?hr  l-ju^o    rnp^ovod  learrer 
t  >r  n  ir  ?-> . 


As     f  ir      j  j    the    r  ei  at  1 
1 , 3  7       Jti"1  ir  oaLner  ts  ar  e  7 
i ;  f  for  er  t    typ  >      )f    >f fe^t . 
-j1  01  r  f  nvn  has  iie^tLfi-i 


>rs,iLps  oecwe^r  learr^r   aptitui^  ar  1 
or  -irtrr     ,  one    stiai  1  33    su  ;,f/»oC  tw> 
Th^se    effects  v>rres[>orj  to  wm  it 
as      jppl  aetata  or11  ir    ir  *tn>  to  >ral 

741 

75e; 


■  :  vrS  n^tjl  sk;11j  Vut  learns  Jo  rot  posses, 
jr  i  :oe  M,y;ti /^orM  uy  tne  nutBnils  .f  tn -so  skills  that  trie  y 
J  ^ I'  :oe  d*l]xiv  at.  al.  'I^.'j  stuay  of  thr?  ritr.vjer 
■y  Le.  l*.  f.jri  V'i  it  picture-,;  J  Jujrans  1°J  to  better 
PL*"  i  0*71  if  to  jr  ^loe;c-.vor  j  jia_;r  3^*3  fV  low-verbal  iearrer  3, 
:j:T.;-;tL^5  t:i,t  t^-  preserve    "f    pivtures  up    for  tnei^ 

/erjjL  -3  --f.:i?<  ;ies.     X  tne  otne"*  niM,  ir  Wirr's  three  stuiias, 
n^rwerbal    Le^rero    iii    better    witr.  Vdrnuo  types  of  j  133  rati 
Jepjrir-/    ,r  tne  per f  »r  rurce  nxpe?te^  of    ohe'a.      These  firjir-s 
si    r  -t    'eeessirily    v  or  trad  1?  tor  y.     Ir    the    Fblliiay  -t.al. 
st'iiy,  tne  pi  tur  e-,v;r  :i  digrams  wer  e  T-re    appropriate    for  the 
-rojl    leaders    a??orJirj    to  toe  supplar tatior  hypothesis. 
*i^r  !s  results,  mwr/er ,  suggest*]    that    verbal    ability    was  i 
i»:*^jr*  of  jererjL  pro?£J3ir;  aoility    a  firdirj  also  reportei  by 
tijr-      'i>-'^]t    Hurt,    Frost    arJ    l^reoor^    (1973),    ard  Hurt, 
Ljrr-o^^  ir  i  Lewis  It  therefore  aae-ns  tnat  hi^h-ability 

.tjri  ""to  re  -nore  L  i'oly  t  .  possess  -nertal  skills  tnat  oar  be 
i^ti/jtei  oy  i  Myrows,  sueh  is  jvl"  ;  social  eues  t:>  or^arize 
;  ,r  ir  ]>    ir      *-n>;      "irse:tM      stjdy,      jsirj  attrioute 

tu  >^  1  ■ r  :"  I  Vi  -^ossify  .v-rcepto,  a  visual  skill.  5V>  wmL** 
Jm^  nj  -iope  u  to  be  aole  to  supplart  skills  that  -ire  iefi?iert, 
tn^y  ^ar  iio;  i;tr/ate  appropriate  skills  ir  LejTors  who  p.ss?0s 
— -  1  failure  of  tests  of  spitiM  ability  t>  preii^t  su- >?ss 
L"  '*'-^r^  ;  fro'Ti  li  i^r^ns  i  probably  1lp  to  th^  f  *?t  t-iat  t.i« 
test;  iii  r  >t  tap  th>s~j  skiUs  thit  Learrors  i^i,uil]v  r»**J^]  t  , 
-nployt-  5u— eel.     Ih<*    j*i  ,ti  »r    -f    trr     ^orstrort    zil^ity  »f 
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W1-'    dll'ji^i    to  jb*/^,   jr  j  15  iis*:u35ii  ir  n*.ro 
tet,:l  ir   ivrjj-.  *r  J  'I^V,  :r.-,;,te'   j),  by  Ca'o^ll  (1975), 

^  J  jy    Ur t    '  1  j '■< )  . 

IV     ^tce-tnr     aroei    CAMeroor,  M:Corkie,  iy/7; 

iritis,  1o');  flfittr.iOK  ir  J  Lino.Ja:re,  iy77)  use  J  uo  explain  the 
v'ect./e  r^^M'i  effects  ,f  adjiret  qjestiors  ard 
pr>\  ^titioraL  de/ice~  hs:  3^?r  clarified  by  these  ei^ht  studies 
-irj  ext^Jei  to  sheeted  classrvrn  learrirg  -naL^xals.  These 
it'-rtieo  Jjp^rtej  tne  jereral  uodel,  that  is,  leaner  sf  attertior 
^ir  je  nar:p./:ateJ  usir^  questions  ard  ?tpirJ  devices. 

^irst,  post  luest,  lots  used  with  a  "hart  ?qr  foc1^  learrers1 
^ttrti.r  n;,re  or  ^uestiored  ard  less  -ir  r  .r  questiore'l 
■r  f  .r-n  itior  .  Jo:ori,  fewer  study  jj*3tr»rs  ?-/erir;  orlyj 
p>rti>r  of  vi-  ?r  iter  nl  ir  for  nation  -ar  nisdi^t  learrers' 
itt^ti.r  */v?r  :isir-{  i  flow  in^m,  ^sultir*  ir  lower  levels  of 
-  '-^  ^  •      ?u>Jf    werpr  ^ptm*  arswe>s  to  st^jy  juostiors 

,; -r  ^  '  -ia:r.nn*>J  ir  f  o>  n  itior  -iiso    ?  ir    reij-'e    ^'«mpreher  si  or  . 
■     i     n^t.»ro    ir  o  s?rse  .oar  'h/^  i  f    1 1  it  >  ^  y  y  i  irhioit 
4  ,r "  ^  '     'H.tL.      ^je^tiirs    -or     -jitivHy    Jirp^t  stui^rts' 
}V  ir  f  *r'n-jtior     >r     ■  ir    "-titw^ly    Jw-rt  rtii^rts* 

jtt^^t.."  -iWj/  f»—,n  r  >r    jj^ti  »r-*i  rf*ini*"i»r  or     ao*  r4  /  rHj-* 
>"''il"r"        *tt-?rtA>r  by  ur*r']y  or   mi  JLy  .j^-ti^,  hirt-f,  -r 
pr  .ipt  .r  /    th*    p'iy>i:_u    locators     if    desir^i     -rswer  s  ^ 
i  ^  ?  t r  s  ji  •  *  l  >  r  3 1       riodu.      Pin    litter     ?ft\-t    is     >f    p.ir  t  i-ui  or 
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Mp.r-rw  >js>  irotrj:ti'jl  ie?:::>r  r^k?r  ,  -,fter  view 
^'->o;^j     jj    ij-v,l4t-    aijir?t    >vnr,!  3i  n]  Lar  ly ,  the 

,,Ji]:rjl  *  1  i>Mt"  ^Jdy  supports  vi-  atte-tior  n^iel.  Here, 
^Jl^tj1  atterti>r  was  Jirected  dw*y  f  >  vn  trie  nore  effective 
.r  1  >r'r>:  l  ,r  u^pl^y  (i.e.,  flow  m'ransj  usir^  the  fnore  familiar 
H:i'  w<t)  as  1  list^actior    device.      Firaily,  -he 

"F"'",j  "IJ-" 3"  t  "Ir»?tsff  arj  "jirosaurs"  stiriies  supported  t^ 
4tt^t:;r  ny>>t^Ji3  3r  1 ,  respectively,  showed  bow  a  block-word 
iij-r  -  «r  £\cus  sender tsf  attertior  or  key  conceptual 
reL  iti  ,r  3  ups ,  cior    hi*hl 1 ghtir  3    ard    arrows    :ar  direct 

Jtt-^:,.or  to  np-irtjrt  rues  ar  1  how  y  jer  ir^  of  s^quertial  everts 
^  affect    studerts'    attertior    ari  subsequert 

jr  ,  :oJ51rj  -,f  nnB    iisplayei    ir  f or  natior  .      These    stales  help 
-•.arify    an    exteri    s-»ne    specific  aspects  of  Ardersor's  (1970; 
iralysii  >f  selective  attertior  a --del  «ni:h  states  that    studer  ts 
t^r  i  £Mlow    the    path    of    least  effort  ari  use  the  easiest 

P'j^iole  n-*tmJ  to  loar  r  lr foronatior .  Indeed,  ever  ''motivated 
pr-.res*  >rly  selective  ir  for  naf  lor  ard  ofter  fail  to 
pi/  itt?":i,r  ari  -^np-pnerJ  the  jrite'131  lrfornatior.  Ardersor 
Tn^ri^i  Vut  ir  structural  Jesi^rs  jrrnr^e  school  nnterials 
3.  '0>i^;  ar  ?  f>roei  t"  atter  1  t<  *1  i  of  trte  vnportart 
irt.rnjt4,r  rath-r  trur  pormtti^  tn-  u_;e  of  Jysf  ur~tr>r  .u 
;.i     0  4  JO  ;  o     ;  -,ir  nr  J, 


a;  s 


c  ir  !  Lir,  >liire  ■  IT/)  ir  v>>  t;,e    mefwlres;     >f  th^ 
i**t  ^  *:l  »r     n  ir     pr^irt^r  ^    the^ffvtso*    >t>.r  t>^fir  iqu^o 
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•v-:.,  or  /  i  otjwts  diVi  ^oVuv:.  »rV  ojc:tives)  J3?i  to 
.rfLu^.»?  aotL/itieo  lurA'  :  ^ituatiors.  M'.r 

jT-'jlly,  -.ha  3e>?tive  dttertioraL  q  .ar     ,jo;.urt    for  tno 

tmt  le^rre-s  i if  fer  or tiaLiy  f,?jj  or  ir  3Vueti,ral  everts 
/j  x  :r-,M  -.r  t^rarolati  3c/ne  -o-nir  al  stimuli  (e.3.,  tea?ne 
cjIk,  p"  >se  P"i^i73e)  irtj  furctioral  stmuli  without  pr acti?°  or 
r  eir  rV  je'iert  of  "jbs^rvaole  Dernviors.  3ueh  co^ntive 
psy.'N  laical  3raL/3is  usi's  this  j"*  J  oth-r  nr<Jels  ?ar  fj?i"  itate 
-jr  x  Jer  3t-jr  jirg  :»f  mw  3tui,  ju^stiors  or  hoi p  or  hirier 
Jt^ie^t^1  leaT^;,  ar1  recall  for  lati >r  preset t?i    ir  text3 

-ri  ir  spe?:.iliz?i  1  ;*arr  ir ;  materials.  Irde^i,  RickarJs  (1979) 
?:»r  jLudei  frvn  his  rniyiio  ->f  reeert  qje;;tior  research  that  sj?n 
\y  'j*i3  3  'i  *lel3  were  par  li'Mjljriy  valuable  ir  explorir.^  ar  3 
:Lj''ifyir»  ta°*ireti:al  iiojes  re^driir^  lea/rer  prooossi^  ;>f 
'  i.  v;3r    0  mter'xilo    "*  ot    "»riirarily    nertio^ei    1^    rn3th?7iajer  r 


r>*     //  r  M  >r     a''iel  .  »j    1        t»  t:^  *-e- jr  3!  yns  ,f 

"  yr-r  'V-';   J-  1     1  «n-rr     l^vi^e  oy  «utlr 

i    'v  r"     r     n  A  ^  11L         Two  f  >r  rr.     :  *  .'«r  \ 


of  o.^OOl 

;pt^  *  -ir  ^  -,fter  four  i 


1  ir 


r  r  ir  <  ;r 


^jrJr  tiyo        j  ->  \  j  f,» 

j  ;     #  "i       .ft  or      _*  .r:si-;t  ;  it 


fr  ;f  >r  n<\i     /nr  bat  in      '  1 .  v 
'  i'T  1     ->r    ■  »npr  enor  ;l;o  34  /; 
to  _^ir  i|ip    four  1     l*"  t* 
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'  J  -  '         'r i    Vi  1 '  ■•/-••rp'  "ipt:r^    te?nr  iques  reJurej 


j  .>  j  1 " :  r  r 


,tLe  n.eur  ireful  Jtt*r 
*'  At      sor   ar  i  r~ 


r  ' J  -  '  '     i!    ?  ilJ^     ^r  '    Ar  Jero  ^  ,     1'967)    ex  pi  ;-r  ir  ?    scr  ■  r ; 

"3    ^re    e/dlj;iteJ     jr  Jer     p'-'-'ly    ^rtrollM  :;.rJitur3 
iz  it  1  >r  crite^i-     t^sks  -.f  '|je3t:or  -3b  le  appli?atr>r  tr* 


XiLi<^   /er  Ji'>r3  v/er  pro  ipti^ 


today' s 


verbatrn    ar  j  tr ar sf j^nei 


>r\;  ">fte^  r<u  i  jt  the  erl  textO'V..< 
JtF-  r>ter fci->ral  r^3r-h  ^>rx  ir  eiuc^tior  should 
/j*  efTe-tiver^j  -.f  the33  jmsti  .»r  tyoes. 
*jo  j  tint  irswe'ir:  3u_\-;  »/erprynpt3J  pestiors 
ar  ;  3tr-»r;  pr  ••npt:,r oyj^ens)  ^equir?:>  littl* 
•r  5tit  it  1  evi  le**  ?e  ,»f  L^t  rer  ?~-Tipreher si  »r 
«:  v\< i- f  .r  ritior  .  Yet,  t^v>  qi*^a-<rs  jr  e  ;>fter  useJ  ir 
t'.  1  -  :  n.;--  ijr  f -,r  t,x -jt?l y ,  /••ror.^  style     p^stiors    jir  oe 

«r        -i    w:o:,  j  nirinjl   -.f  iU;erti.r-jl   -   -riirdtr-r  bot^^r  ^  jr*  j 
fr4^  ir  f-ir  i.jLi  >r,f  '  ?r\    >r>Ti:>k/,   1)0^,  r-nn,r; 

ir  ily  thf    !^drr:r^     .f         j    -}o^]rs~    ( Ar  i  »r  r*r  /j 
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-r  /yrjjtin      otyie      ju-rtt.-rs      witr.  >ao      ic-;»1.rj      ar  i 

."x-hr-.v^  li-i  V;<>  p-osa-t-aj  /f>r^r,ur,  p,r  example,  Kb  Hid  ay 
jr  1  T>-"<?'  "ep-^tai,  ar  aptitude-treatnert 

/L-r  j^u.r  'Ail;  st^iy  Jeaiir,'  t ^  -  jr-ji^r  arnat l?  displays, 
:ni'  ^  ttiors  appa-ertLy  irniDiteJ  tne  :>  vapreher  sior  of 

'r  '^J1  1  r^*o-2  p-Josare  Jes?'ioir^  fossils,  ^specially  i-  Low 
/-r  jrj;     ii.jrjer  os.       Ir  trust ,      a  pr^se-^ithout-questiors 

r.rejtr^t  ^esjlteJ  ir  hi $ner  p'-sttost  3?, res.  Trie  presjraptior 
*jj  th^r.  -ax y  Low  v^rool  stjrierts  thoj^at  tmt  merely  ?v-.pyir\>  ar 
jr  a*/<--^  f>-„n  t-^  ^jj.j^t-  t*vr  \,  tie  res^rse  ^lar.<3  crv/id'j  *r 
:ra  /-roat-n  ^aeiti  ,r  sheet  ? or  sututed  or  ajeq.jite  netmd  of 
^r-.v^ir:  fa  post test  wuer  ,  ir  not,  3  r  o-qaest,  1  or  text-.oriy 
Vva*:  ner  0  :  -rsMtut  ?j  3  rr-re  po^e*  ful  iearrl^j  lelitrn  ir  ter  ns  of 
'i;-nl  ><npreaers:or  of  tr>>  /eroally  Je>?r  loed  fossils.  This 
'*»~rt  -l^r-on  researva,  the  presort  'jj-?3t,ior  stales  ar  j 
*i"t:»r         K    >m  -;jpp-^rt       ta  >  s^eeti/e  attertior  as  a 

'  -v.  r  :      ,f    aap^rtaoLo    -o^ot^^s       1    t>  Arl^r-sor's 

'*  k'»rt  ;rt:*r     trnt     1  ?\ief      -a-  ;vt  tor  ,il  -5-01 1  13  t, 

?"  ,r       ir  '    •"l-ir:/'a  Lear  nr  ;  -n  jL  -r  uls  5.  i :  ^  ,    for s;aiert3 

'  Jttert]  >r  -A     pr  ."O003/5    r*-:~s\,ir/  fir  try?  ' 

'  '  V'*      -  r     ?    ^  f  «r  n,,ti  »r  .    A-K-^.r  ir  I  -\r  ler  s-r    ar  J 

'i'V  ^'^MA>>i!  Vi  if  fr.jr^  -ti>ii^3  *V'iL  ir  ;  w..ti 
i j  4  ;^ '  ■  'ro  M'-1  *  ' ItMr  -v_a  ,r  atL  r^'irii'";  the  r  ^\  \z  1  ,r  .::\L\j ; 
>-t*^r    iri^ii^.r  il   (^-L-,    la-;rn        j    3taiy     jj^nrO     ir  1 


r j1-'-   J'  i'Jiri  tru  i-uertifi:  j^lj^e:,         nr  lpuLatir.*    ar  2 
-k-'i  ^  :r  *    oj.m    (  a  i^joI^s.      App-^r  er  tiy,         y     j^estior  stuiie^ 
/^:>ely  j-jy-"ije   /?ea:-sT!y  jr  :rr,e'e3t^  ;  '^r : ooi^j  .jr J  pr-,v  'e  r  , 
rdt:.rjl  f  ,r  trie."  U3e ,  -33  verifi?J  r  ArJer3>r's  flj7?)  'jet-ulej 
-^J^s.o   .f  j-.-u^jL  '^tL?le^.      Ir    v,e    "?',pj:~ti-*r    vs.  sar1^ 
—  '  r-f      -rJ    vk*    "  jverpr  ,npt:-  "    stales,    j    par  dpnr  joir^ 
Le-ir:;je  jjap-ei  f-om    Mersor  ir  1  Jij^Ie's  (197-j)  work  wjs  jjbj 
^ '  'T-<i.nz^  tne  LikeliMooi  of    Tie3  3Jrir^    learrer    ?  oipreher  si  or  . 
:Kj:;Mvilly,    'Verbs"    ar  i  i^nortart  nod  lfier  5  were  "equw  alert" 
/et  J^fTer^t  =n-.rj  me  jugran,  study  jjestiors  ^rj  test-  ite-ns, 
01:;    i^r^-v-^    \r\>t    :t\ir^e  of  -neasjr ir \  (ir  ooth  irterro^atwe 
r\r  hj    I'.rje'-^i  .storage  of  ir  for-na;V>r  ar  j    seuarti?  erccriir* 
<f      ^  .r  ^pt-j-a:    relatiorsmpj,    53    jr^-jeJ    oy    &,r  nuth  M970). 
^r.er^iH,  nrJero^r  MJ/j,   197?)  su^e'ts  thit  stuierts  proviieJ 
rfito    v^roitn     j'jestivrs    -are    likely    to  tiK3  the  path  of  least 
?ff,rt  jr J  ner        erooie  M3ur  fa;eM  .or  /erodtm    ir for-ruitior  su?h 
35    :**"^a*     ,f    rf-.rJ    aourJr.,  shapes  jri  c-r^ir  relative  physical 
Ji-Jt^--  ir  J  ure^ti-.r  amor?    'Men    -itie*-.      Aopi^er  tly,    such  1 
1-e  I"--.;  oe:M/:>-  nr  wh  ?r  3t->io-:     re  proviJH  «atn  prose 

p  j  ^  i ;  e :     k  \     /  er  j  j  1 1  n    4  je  ot :  )  r  s  ?  ~*r  t  a ;  ; r  ^  e  1  *  he*"  lie^ti :  al  "«r 
r»-,rl^r^;  AA-jr  ]  p^rte^rs,  3J  jhowt  jy  fcierv-r  M)7?). 


Ar       ;  r  : <Li,ir.i]   fr  m^rfor  k  rn:  >*>?r  pr  .p^j    by    Br  ar  :f-.rj 
%L»rifV  r^'ert  ^j^ercn  5r  i  to^»ry  ir  hixnar   *  ^ntior 
13  it  -e^-ile;  t>  :h::Tv/i  31  Antics.    Brarsf-^J's  frmwt  k  is 
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i  7  o ;     J--r    r  3 ,     i  } 7  - >    ;r  J    hi  \  nl  1  ?  nr.  3 


.y    :<-.:  3: ater  t    *lv,    uy  "/^-'i-^  ^jaabel,  Ijoj; 

t,  Jl^a, 

irr/.  tr:-i  ?riara:te^iit:?3   -f  tr.e  le^rrer,  criti?dl 
i_i<3,  Ir^r         a^tiy *t l?o  y  \  tne  r=JoJre  af  trie    -Taterials.  Ir 
i;i    r  e  Jp^i-t ,    one  applied  firjir^s       'n?  presert  eizht  studies 
J  vve^  t:.e' " eti: aL  ?orsiJerativrs  reed  f;  oe  placed  ir  sjon  ar 
oe^    jse  i    f'  anchor  k    '  3r  owr  ,  )    so    as    to    eiar  ify  tne 

'1  -it. 0^3*0:03  aior*  tne ae  studies  arj  otne^  i^j^Jcs  nore  oroally 
■r-erroi  ,;itn  1- j:  r  i"  1 ,  ar  der  sW  Ur  1    an    r  em&nbir  \r      arj  t*> 


a    rri  <:e: 


for  ex  pi  or  ir  3  future  research  ^elateH 


;ne  se 


t  .9    ore    har^f    ir  spe?ti:»r    of  Brarsfor 


fir  J  ir -53  reported  ir  ties?  studies 
:Ijrify  xierstarjirj  ao'»ut  no.;  ir  structi  oral  desigrers  ?ar 
er  t-o  •  lear-ir-*  activities  of  sexier  ts  worn  spe?ifi?  schemata 
:w  j.;;'  -  ii  i  'iaxatL?  material. 3  r  .1  3pe?ial  eueir^  de7ic=s  r  i 
e/jlJit^r^  p^'  f-jr  <Mree  effects  oy  js:^  differert  <irjs  ->f 
~*r v  .  j  .  Jr  trie  "»tn°r  mr  1 ,  f-ir  ar  af  o»-j  r  enrols  u3  that  ^esearoao 
jwko-j  -r  1  tr.?i"  reaulti*'*  iati  pitt-yrs  are  Irnited  v  terns  '.f 


nr  rot-:1"  r 


Lear*  rer  3M 


e^t  ''f  Ori°  frame^orK  ir^Ljie-'"  tri  «se  '/-^lables    rnei3jre1  by 
f*r  jiI     if  \  apjtiiL  aptitude  te_>tj   £ :  ar  iffVite  rtnber  of 
,  a  mo!^,     P>o  ajt^/ro   »f  t-ie  ^i.ont  3t->1ie3  'naie  r  >  olam 


t  ^  or 


ipor  t  r  t' 


j.oles    ^e^e  a°j 3jrei ,  for 


io    our     ir  ier  3t-ir  i  iv" 


'-'I'T^i.     fi^   »r!y  'Lam  -lilo  n  /  tr.^  presort     wxtw**  ?>    13    tri \L 
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erJc 


JV'-1    re.-;  "  oLe    "iJiiy        s  ol      the  ^irre^l 

-  2    ir -fir^t     i/j:L'^il.     .      rjtj'«  rese  roh  //or  k 
—  /  fi'x.x4:!*--  tn"  je/eL'.p^t  -f  '^'<"e  - vnrr eher oivs    a-  i 


-J       "e.^/art  r<r  -wiei^e  jr  i  .skiLi:,.  Ir 


>io:  it JJe^;« 


s'  s?iea-atr3       ri'Idti'/r  to  th-  otoe 


•K'1  >      '  i-  'H,<    51  J'   J     i  il^J^i 


>t  i ,    one    M  Criteria' 


of 


"^e^rKj    usej  V;  'neasjre  learn*  ^ 


:''n>i"ir  retairM  /  j  c^prehe^ei    \f    the  speoifi? 
<*rj  g,ej-:o-i.     jr?e  d^ir,  t-ere  are  'nary  /alii  criteria!  tisK3 
't    i^3>jrei    ir     tr.ese    stj-iies    yet    of    ^reat    lnportar^e  to 
oV  ■^•ti'-r  ^;  ieoi^rers.    Kellers  of    the    presert    storiies  -quit 
ir     i:rj  tie  =53  L  rntatiors.    For  example,  over  pr o nptir 5  -nay 
'*  — >  -  '■r.seqj^  :e  whe-  ot'iJerts  are  askei    to    re?:^rize  *r 
-e-oLL    1 r  r  '  r  n  a  1 1  ^  r  ,    as  is  ->fter  trie  ?ase  ir  the  rlassro^n.  The 
^  -      t  ^'iJi-fo    'iHjjrel    a    f-.r*i      f    ?onpren*r  si  or    -    3  tas/. 
'^i^-^i     Jiffe-ert    pro^55e3,  i?oMir^  t-  Vier^.r  ar  1  3Hdlo 
"-iiri,   s.ie  "i^.jr  nr  5  A?  ti  /  :t  1 -3*'  jsej    by    sttrie'ts  i- 
1v*       ;,Vi1i^a        .ojoly  we-e  rj  jr  xpul  3te.i  ari      iir     tly  -eisurel 
;to-M,r)  out  otneri  Ce.i.f  ^o^rsa:,  el-ooratior)  werr 
r-.vnr     -vjIj^h    r-,r     ,-iri0j     1-   :>ry  systendti-  faoiior.  Y?t, 
i'twiOLe^  iireiy  r-"*'urt^i    f'r     n  re    ,^arrirj  varnr?e. 
'rvipv"-M  s  "Jtru^ti         Jooi  tr^r;  1  j  r      mier  o^he^  strips 


3-j^h  j^tr/i1 


L*n  1 1  ir  ir*'     r  i 


j       f     pr  oop  33  ir«j ,  ivhiAe 
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1 1  > .  > 


irt-vp'  <t:^    -no  pr*Wt  -e-v  >h  rVii^s.    r-.irtn,  tne  "..itur.- 
'I  v~«:?  v\?:;^t3J  H'j^e-'i-il^ '  [frne/'K    ?'-np^ro^t)    var  ie1     3nv  : 
J^iii-o  rt'?re    i:^?  stul/.      Varyi^  on- 

:  TipLexity,  adality,  ar  1  5^j?rJir:  -.f  rh?  ?'.r?ept  'ii^ht 
Fi=i/r  sLte'tM  tru  r^.'ted  s^jiy  fVii*-^.  The  poirt  13  that  Vie 
tn«  .ret::  jl  crsUerati^rs  -,r  J  tte  praoti?ai  appLi?atiors 
*->-rioe2  i"  t':is  piper  nust  oe  kept  ir  per  spe?ti</e  -  3 
:evept:/-?ty  sinpie  ojt  ir  f^t  q  ?,vnplex  t-asK.  rirally, 
jati^  tr>-  l-fLjer-es  -.f  lia^jns  or  learrirg  JenarJs  tnat 
^i?¥:n^s  drj  rulers  <f  -eo?a-?p.  ^ep  tne  '  presort  study 
f:"j^r-:o       per spe.^ti /e. 
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"^sUer  at:  or 


*jfjr  j  tne  tieor  oti:  al  cor 51  ie:  atiors  ar  lsirg  f-on  thes? 
^iies,  -5?v^j1  praetirai  "aesigr  pr  i^iples"  nar  oe  ien/ed  for 
-ppli^tior  wv^  iesi^rir^    ar  i    usi^    -jiajrans.    Piese    :ar  De 
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1.  looi^nr^    'Jia'rans  t;  show  33querces,  lesigrers  shoula 

P1  ^rity  t*  ^rJerir^  the  eoreepts    t ;    be    learred    left  to 
*  jm    top  t)  bottom  or  the  pa.39.  Although  arrows  are  useful 

1  ,r  soowir.?  soqueroe,  they  are  rot  suffi?iortly  powerful  ievi:es 
I  j    o/erriJe    tne  rornai  "rea'Jirg"  cor/ertiors.  Ir  the  "dirosa'jr'1 
-»otJl/f  arr'^j  I  ires  i 2 1  rot  tiake  it  ary  easier  for    subjects  to 
Leirr  from  re/erseJ  'iia^rans. 

^.  The  r:tu,a;  jistaree  between  eoreepts  ir  the  -iia^ran  srwjlJ 
ru/'j  v^e  0  >rres[»r Jer^e  to  the  senarti?  jistarce  ir  the 
:or^epv.,ij-*i  -joridir  th.it  is  represertel  1  the  Jia*ran.  Ir  most  of 
trie  stales,  *:he  JispLayeJ  sp'-atiaL  r  ol  atior  shj  ps  3-3  :>r*  eoreepts 
ir  -ri*J  i  u ;r  ktj  W3re  130  nor phi?  to  a-  *  >ei  jti^r  strengths  betwe^ 
'Moo  •  r  'epr,  pij.r,  ar  1  leamr.r  was  rnpr 

j.  tfo—  the  ooj^tive  is  to  te*\n  assi  f  1- jt  i  or  ,  super  or  i  ir  at- 
:  <r  -**p».  Labels  ahou]  i  oe  plaeH  so  that  they  ir  e  ^enr  e  i 
>»♦  .r  »  1  joela  r  rnir^  irstar:es    of    each    ^orcept.    This    ^  ir  be 

71*  T 


by    plx'ir*    *.v-n    t-     tne    left     /i  3:)^-  su^f  jirate 
^•r^ept  UoeLs,  -.r  0/  ruikirz  th^n    -rre    perceptually    prvnureft , 
^iV'  twen  i-  jol  j  f3?e  :r  uppe^  ?a0?  letters. 


*her  the  -oj^?tive  is  V  teacn,  am;r^  other  thirds,  tne 
.Jer  tif'i?dti  >r  of  ;  .reepts  wit  hi  r  the  iomair  represerted  by  th? 
Ii^rdn,  pi:tures  smul  i  he  ir?or  ported  irto  the  diajran  ir  such 
i  *uy  tn.it  tr,j  :riti?dl  features  of  cne  :\orceot  are  highlighted, 
fa,--.  Mr  oe  achieved  oy  ar  y  number  of  :  jeir^  strategies. 

0.  Jr  vp  'trie-  rwrJ,  lia^rcms  shoull  rot  oe  too  detailed.  Used 
//.tn  V<t,  voy  ire  if evitaoly  partly  'eJuriart,  ard  -nakir^  them 
t  <  :r  for  nati  .r-lar*  */ill  reduce  the  ciaarces  that  low-ability 
>a"*'er3  rfiLl  use  them  ar  i  learr  from  them,  At  the  very  least, 
L-ir-ers  *n j  are  kr  ,wr  to  he  less  able  should  always  be  ^iver 
Tre  UU'  ts.  stjhy  dia^rjms  alon;  witn  text,  for  they  require 
i^"rJ  :r  rewrite  the  irfornatior  fro:n  tie  two  sources,  to 
— -  -^t      irfhirnatior    tj    existi^    sehe-nVd,    ard  to 

j':vnm%!it-  t;>'S?  o:o-rutd  to  it  thr  ou^i  top-do^-  process  ir 3  . 

1,rr  riJ   "/i>Jll       u;;?i    Ai^^ve*     p^ssldI^    if    ^rtirely  r(>w 

« 

ti' >  «f  1 10  l  >r  1-  t-  oe  preoer  tel.  Ir  s:jen  :M*?sf  wel  L-r»r  nel 
vh^njtd  I-  r  't  exist  t>  jh-h  the  lrforiutior  -  ir  V 
r^i  nl.-it^  j .  hoover,  Learr»ri  *n  ■  ar*  rmliar  with  th?  le.jrir* 
r/  '>r/erti>rs     10    :/:Jrrs,    *  ows  ,     jrr^s,  lire.s, 

Cipt^rs,     ir  i     v,     >>  ,    rfLn     be    aole  t»  use  these  to  s<?t  jp 
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abstract  organ  izational  schema  to  whi-h  toe  rew  mfomatior  will 
oe  quite  easily  assmilated.  This  also  implies  that  sone 
learrers  nay  reM  trairirg  lr  "diagram  literacy'1. 

7.  Provided  enough  tune  is  giver  for  study,  picture  diagrans  car 
oe  extremely  nelpful  to  low-verbal  (low  ability)  learrers.  This 
is  because,  through  their  irherert  orgarizatior  and  by  way  of 
the  mclusior  of  pictures,  they  supplarc  those  verbal  skills  ir 
wrurh  tne  learrers  are  weak. 

Diagrams  with  a  reasonable  amount  of  redurdarcy,  can  be  used 
without  nesitatior  if  the  learrers  are  known  lo  be  of  reasorably 
high  aoility.  These  students  will  have  little  difficulty  using 
those  unique  featunes  of  diagrans  chat  are  appropriate  to  the 
oortert  ir  order  to  process  the  information  they  certain  as 
efficiently  as  possible. 

It  is  hope:)  that  future  studies  will  cor  firm  these 
principles  jr. J  also  develop  others  that  will  lead  to  be  ten 
ieoigr  ari  none  effective  use  of  diagram:  ir  instruction. 
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